Theorizing through literature reviews : the miner-prospector continuum by Breslin, D. & Gatrell, C.
This is a repository copy of Theorizing through literature reviews : the miner-prospector 
continuum.
White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/164508/
Version: Accepted Version
Article:
Breslin, D. orcid.org/0000-0001-8309-7095 and Gatrell, C. (2020) Theorizing through 
literature reviews : the miner-prospector continuum. Organizational Research Methods. 
ISSN 1094-4281 
https://doi.org/10.1177/1094428120943288
Breslin, D., & Gatrell, C. (2020). Theorizing Through Literature Reviews: The 
Miner-Prospector Continuum. Organizational Research Methods. © The Authors. 
https://doi.org/10.1177/1094428120943288
eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/
Reuse 
Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless 
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by 
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of 
the full text version. This is indicated by the licence information on the White Rose Research Online record 
for the item. 
Takedown 
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by 
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request. 
%UHVOLQ'DQG*DWUHOO&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 ?


7KHRUL]LQJWKURXJK/LWHUDWXUH5HYLHZV7KH0LQHU3URVSHFWRUFRQWLQXXP

'HUPRW%UHVOLQDQG&DUROLQH*DWUHOO

$EVWUDFW

:KLOVW OLWHUDWXUH UHYLHZV SOD\ DQ LQFUHDVLQJO\ LPSRUWDQW UROH LQ WKHRU\ GHYHORSPHQW
XQGHUVWDQGLQJKRZWKH\FRQWULEXWHWRWKHSURFHVVRIWKHRUL]LQJLVODFNLQJ7KLVSDSHUGHYHORSV
WKH PHWDSKRU RI D PLQHUSURVSHFWRU FRQWLQXXP ZKLFK DOORZV UHYLHZ VFKRODUV WR LGHQWLI\
DSSURDFKHVWDNHQLQOLWHUDWXUHUHYLHZVWRGHYHORSWKHRU\:HLGHQWLI\HLJKWVWUDWHJLHVORFDWHG
RQDFRQWLQXXPUDQJLQJIURPPLQHUVZKRSRVLWLRQWKHLUFRQWULEXWLRQVZLWKLQDERXQGHGDQG
HVWDEOLVKHGGRPDLQRIVWXG\DORQJVLGHRWKHUUHVHDUFKHUVWRSURVSHFWRUVZKRDUHPRUHOLNHO\
WR VWHS RXWVLGH GLVFLSOLQDU\ ERXQGDULHV LQWURGXFLQJ QRYHO SHUVSHFWLYHV DQG YHQWXUHEH\RQG
NQRZOHGJHVLORV:HH[SORUHWKHSDWKZD\VEHWZHHQPLQHUDQGSURVSHFWRULQWHUPVRIVWUDWHJLHV
IROORZHGFKRLFHVPDGHULVNVERUQHDQGEHQHILWVJDLQHG:HLGHQWLI\WKHUROHVWREHSOD\HGE\
GLIIHUHQWVWDNHKROGHUVLQEDODQFLQJWKHPL[EHWZHHQPLQHUVDQGSURVSHFWRUV:KLOHUHVSHFWLQJ
WKHQHHGIRUERWKPLQHUDQGSURVSHFWRUDSSURDFKHVZHVXJJHVWWKDWFROOHFWLYHHIIRUWVWRZDUGV
HQFRXUDJLQJ SURVSHFWRU UHYLHZV FRXOG DVVLVW PDQDJHPHQW UHVHDUFK LQ WDFNOLQJ WKURXJK
UHYLHZVWKHFRPSOH[FKDOOHQJHVIDFLQJRUJDQL]DWLRQVDQGVRFLHW\WRGD\

.H\ ZRUGV /LWHUDWXUH 5HYLHZV 7KHRUHWLFDO &RQWULEXWLRQ 0HWDSKRU 0LQHU3URVSHFWRU
3XEOLFDWLRQ

,QWURGXFWLRQ

µ3URVSHFWRUVKRSHWRVWULNHLWULFKEXWSUREDEO\ZRQ
WPLQHUV
UHWXUQVDUHPRGHUDWHEXWPXFK
PRUHSUHGLFWDEOH,QWKHDFWXDOPLQLQJ:HVWPLQHUVJUHDWO\RXWQXPEHUHGSURVSHFWRUV6RLWLV
ZLWKKLVWRULDQV7KHSURVSHFWRULVIDLUO\UDUHWKHSURIHVVLRQPRUHVDIHO\UHZDUGVWKHPLQHU¶
1XJHQWS

 /LWHUDWXUHUHYLHZVSOD\DVLJQLILFDQWDQGJURZLQJUROHLQPDQDJHPHQWDQGRUJDQL]DWLRQ
VWXGLHV SURYLGLQJ VWUDWHJLF SODWIRUPV IURP ZKLFK IXWXUH UHVHDUFK PD\ EH ODXQFKHG
&URSDQ]DQR5HYLHZVDUHUHJDUGHGLQFUHDVLQJO\DVLPSRUWDQWYHKLFOHVIRUWKHRUL]LQJ
ZKHUHWKHRUL]LQJLVVHHQDVDFRQWLQXXPIURPLQLWLDOVSHFXODWLRQVDQGLPDJLQDWLYHLQVLJKWVDW
RQH HQG WR H[SODQDWLRQV PRGHOV DQG ³IXOOEORZQ WKHRULHV´ DW WKH RWKHU &XQOLIIH D
:HLFN:LWKLQWKLVUDQJHHYLGHQFHEDVHGWKHRUHWLFDOFRQWULEXWLRQVZLWKLQUHYLHZVPD\
LQYROYHYDULRXVO\PDNLQJVHQVHRISDVWUHVHDUFKGHYHORSLQJH[WHQGLQJRUUHILQLQJH[LVWLQJ
WKHRU\WKHLGHQWLILFDWLRQRIHPHUJHQWWKHPHVRUQRYHOWKHRUL]LQJZKLFKPDNHVVFKRODUVWKLQN
GLIIHUHQWO\DERXWDJLYHQUHVHDUFKILHOGWULJJHULQJQHZLGHDVDQGSDWKZD\V+RRQ+RRQ
	%DOXFKVHHDOVR6KHSKHUG	6XGGDE\5XQNHO	5XQNHO:HLFN
<HWGHVSLWHWKHJURZWKRILQWHUHVWLQOLWHUDWXUHUHYLHZVPHWKRGRORJLFDOJXLGDQFHDQGUHIOHFWLRQV
UHJDUGLQJ WKH UHYLHZ SURFHVV KDYH IDLOHG WR NHHS SDFH ,Q SDUWLFXODU FODULW\ DERXW DQG
H[SORUDWLRQVRI WKHUROHSOD\HGE\ OLWHUDWXUH UHYLHZV LQ WKHRU\EXLOGLQJ LV OLPLWHG+RRQ	
%DOXFK.XQLVFKHWDO3RVWHWDO

7KLVSDSHUH[WHQGVWKHERG\RINQRZOHGJHRQUHYLHZDUWLFOHVWKURXJKSURSRVLQJDQHZ
VFKHPH RI FODVVLILFDWLRQ ZKLFK ZH WHUP 7KH µPLQHUSURVSHFWRU¶ FRQWLQXXP¶ 2XU PLQHU
SURVSHFWRU FRQWLQXXP FRQWULEXWHV WR WKH XQGHUVWDQGLQJ RI WKHRUL]LQJ WKURXJK UHYLHZV E\
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

DGGUHVVLQJTXHVWLRQVUHJDUGLQJKRZEHVWWRDUWLFXODWHWKHQDWXUHRIHDFKFRQWULEXWLRQJLYHQWKH
FRPSOH[LW\ RI WKH GLIIHULQJ DSSURDFKHV XQGHUWDNHQ LQ UHYLHZ SDSHUV .XQLVFK HW DO 
S :LWKLQ WKH PLQHUSURVSHFWRU FRQWLQXXP WKH WKHRUHWLFDO FRQWULEXWLRQV RI GLIIHUHQWO\
VW\OHGOLWHUDWXUHUHYLHZVDUHSRVLWLRQHGEHWZHHQRQWKHRQHKDQGDµPLQHU¶DSSURDFKRXWOLQLQJ
DQGV\QWKHVL]LQJDJLYHQILHOGDQGRQ WKHRWKHUKDQGDµSURVSHFWRU¶DSSURDFKGUDZLQJRQ
HYLGHQFH DFURVV GRPDLQV ZLWK D YLHZ WR FKDQJLQJ FRQFHSWXDO XQGHUVWDQGLQJV DQG SHUKDSV
VKLIWLQJUHVHDUFKSDUDGLJPVVHH1XJHQW&R]]R7KURXJK WKLVQHZVFKHPHRI
FODVVLILFDWLRQWKHSDSHULGHQWLILHVDQGH[SOLFDWHVHLJKWVWUDWHJLHVWKDWPD\EHXVHGE\DXWKRUV
WRDVVLVWLQWKHEXLOGLQJRIWKHRU\6KHSKHUG	6XGGDE\7KHFRQWLQXXPHQDEOHVDXWKRUV
HGLWRUVDQGUHYLHZHUVWRORFDWHUHYLHZVLQUHODWLRQWRWKHRU\GHYHORSPHQWDWWKHVDPHWLPHDV
HQDEOLQJDXWKRUVWRDUWLFXODWHWKHQDWXUHWKHULVNVDQGWKHEHQHILWVRIWKHLUFKRLFHV

6SHFLILFDOO\ WKH PLQHUSURVSHFWRU FRQWLQXXP FDWHJRUL]HV DW RQH HQG WUDGLWLRQDO
µ0LQHU¶ UHYLHZV DV VSRWWLQJ WKRXJK QRW QHFHVVDULO\ DGGUHVVLQJ RU ILOOLQJ FRQFHSWXDO JDSV
PRYLQJ WKURXJK WKH FRQWLQXXP RI RUJDQL]LQJ DQG FDWHJRUL]LQJ OLWHUDWXUHV SUREOHPDWL]LQJ
H[LVWLQJOLWHUDWXUHVDQGLGHQWLI\LQJDQGH[SRVLQJFRQWUDGLFWLRQV3LFNHULQJHWDO,WLV
DUJXHG WKDW UHYLHZV EDVHG RQ D PLQHU¶V DSSURDFK PLJKW H[WHQG NQRZOHGJH ZLWKLQ D JLYHQ
GRPDLQEXWOLNHWKHLQKDELWDQWVRI3ODWR¶VFDYH0RUJDQPLJKWQRWVHDUFKIRUPDWHULDOV
EH\RQGWKHVKDGRZVRIWKHZDOOVZLWKLQH[WDQWVFKRODUO\PLQHVµ0LQHU¶UHYLHZVKDYHFDSDFLW\
WR PDNH FRQFHSWXDO FRQWULEXWLRQV EXW WKHVH PD\ EH GHYHORSHG ZLWKLQ UHVRXUFHV ZKLFK DUH
DOUHDG\NQRZQLIQRWIXOO\H[SORUHG

:KLOVWPLQHUVVHHNWRSRVLWLRQWKHLUFRQWULEXWLRQVDORQJVLGHRWKHUUHVHDUFKHUVWKURXJK
UHYLHZLQJDFLUFXPVFULEHGDQGHVWDEOLVKHGGRPDLQRIVWXG\3LFNHULQJHWDOZHDUJXH
WKDWUHYLHZVZKLFKDGRSWDµSURVSHFWRU¶RULHQWDWLRQDUHPRUHOLNHO\WRVHDUFKIRUNQRZOHGJH
EH\RQGWKHERXQGDULHVRIWKHµPLQH¶3URVSHFWRUVPD\VWHSRXWVLGHWKHFRQYHQWLRQVRIWKHLU
ILHOGGLVFRYHULQJDQGSURSRVLQJLQQRYDWLYHDQGFUHDWLYHLGHDV&R]]R1XJHQW
WKURXJK WUDQVIHUULQJ WKHRULHV DFURVV GLVFLSOLQDU\ ERXQGDULHV GHYHORSLQJ DQDORJLHV DQG
PHWDSKRUVDFURVVNQRZOHGJHGRPDLQVEOHQGLQJDQGPHUJLQJOLWHUDWXUHVDFURVVGLVFLSOLQHVDQG
VHWWLQJRXW µQHZ¶QDUUDWLYHV DQGFRQFHSWXDOL]DWLRQV &XQOLIIH D3RWHQWLDOO\ UHVKDSLQJ
VFKRODUO\ WKRXJKW .XQLVFK HW DO  D SURVSHFWRU PD\ WDNH PRUH ULVNV WKDQ D PLQHU
GLVFRYHULQJXQWDSSHGUHVRXUFHVVXLWDEOHIRUUHYLHZ3URVSHFWRUVPXVWDOVRPDQDJHWKHGLIILFXOW
EDODQFHEHWZHHQPDNLQJQHZFRQWULEXWLRQVWRWKHRU\\HWQHYHUWKHOHVVHQVXULQJWKDWWKH\µVHW
WKH VWDJH¶ IRU VXFK WKHRU\ GHYHORSPHQW WKURXJK UHYLHZLQJ WKRURXJKO\ DQG V\VWHPLFDOO\ WKH
HYLGHQFHVXSSRUWLQJQHZGHSDUWXUHV±RUULVNEHLQJUHMHFWHGGXHWRODFNRIDVXIILFLHQWHYLGHQFH
EDVH (OVEDFK 	 .QLSSHQEHUJ  )XUWKHU KDYLQJ XQHDUWKHG QHZ DQG XQIDPLOLDU
RSSRUWXQLWLHVSURVSHFWRUUHYLHZVPD\VWUXJJOHWRSHUVXDGHHGLWRUVDQGUHYLHZHUVWKDWWKH\KDYH
LQGHHG VWUXFN JROG LQ VWHSSLQJ RXWVLGH µQRUPDO VFLHQFH¶ SURVSHFWRU UHYLHZV PLJKW LQYLWH
JUHDWHUULVNRIUHMHFWLRQ$JXLQLVHWDO.XKQ

 8VLQJWKLVHLJKWFDWHJRU\PLQHUSURVSHFWRUFRQWLQXXPZHH[SORUHWKHLPSOLFDWLRQVIRU
WKHRU\ GHYHORSPHQW ZLWKLQ UHYLHZ SDSHUV DGGLQJ QHZ LQVLJKWV UHJDUGLQJ KRZ WKHRUHWLFDO
FRQWULEXWLRQVPD\EHGHYHORSHGDQGDUWLFXODWLQJWKHULVNVDQGEHQHILWVRIHDFK,QVRGRLQJLW
VXSSRUWVDXWKRUVWRHQJDJHLQZKDW+RRQ	%DOXFKGHVFULEHDVµSRZHUIXOWKHRUL]LQJ¶
WKURXJK UHYLHZZKLOH HQDEOLQJ WKHP WR HQYLVLRQZKHUH WKHLUZRUN µVLWV¶ RQ WKH FRQWLQXXP
EHWZHHQFRQYHQWLRQDQGQRYHOW\7KHSDSHULVVWUXFWXUHGDVIROORZV)LUVWWKHPLQHUSURVSHFWRU
PHWDSKRU LV H[SORUHG LQ GHWDLO 7KHGLIIHUHQW SDWKV WDNHQ E\ DXWKRUV RI UHYLHZV ZKR DGRSW
UHVSHFWLYHO\DPLQHURUSURVSHFWRUDSSURDFKDUHRXWOLQHGZLWKFRQVLGHUDWLRQJLYHQWRFKRLFHV
PDGH 6XFK DUWLFXODWLRQ IDFLOLWDWHV DXWKRUV ZKHQ WKHRUL]LQJ WKURXJK OLWHUDWXUH UHYLHZV LQ
GHFLGLQJDERXWWKHSRVLWLRQLQJRIDUHYLHZFRQWULEXWLRQEDVHGRQWKHUHODWLYHRSSRUWXQLWLHVRI
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

HDFKDSSURDFKDORQJWKHPLQHUSURVSHFWRUFRQWLQXXP+DYLQJH[SORUHGWKHFRQWLQXXPEHWZHHQ
PLQHU DQGSURVSHFWRU DSSURDFKHVZHSURYLGHH[DPSOHVRI UHYLHZSDSHUVXQGHU HDFKRI WKH
PLQHUSURVSHFWRUFDWHJRULHV:HDFNQRZOHGJHWKDWVRPHSDSHUVPD\FRQWDLQHOHPHQWVRIPRUH
WKDQRQHFDWHJRUL]DWLRQKRZHYHUZHFODVVLI\WKHH[DPSOHVLQUHODWLRQWRZKDWZHXQGHUVWDQG
WREHWKHPDLQFRQWULEXWLRQZLWKLQHDFKSDSHU:HWKHQGUDZRQWKHVHOLWHUDWXUHVWRH[HPSOLI\
VSHFLILF VWUDWHJLHV XVHG E\ HLWKHU PLQHUV RU SURVSHFWRUV ZKHQ GHYHORSLQJ WKHRU\ WKURXJK
OLWHUDWXUHUHYLHZV,QWKHILQDOVHFWLRQRIWKHSDSHUZHLGHQWLI\UROHVWREHSOD\HGE\GLIIHUHQW
VWDNHKROGHUVLQQXUWXULQJDQGGHYHORSLQJUHVHDUFKHUVWRIROORZWKHVHSDWKV:HIXUWKHURXWOLQH
WKUHH FRUH IHDWXUHV RI D UHYLHZ WUDQVSDUHQF\ LQFOXVLYLW\ DQG FULWLFDOLW\ ZKLFK DSSO\ WR DOO
DSSURDFKHVDFURVVWKHPLQHUSURVSHFWRUFRQWLQXXP

:HVXJJHVWWKDWMRXUQDOHGLWRUVPLJKWGLVUXSWSXEOLFDWLRQQRUPVWKURXJKHQFRXUDJLQJ
PRUH LQQRYDWLYHSDSHUV DVRSSRVHG WR LQFUHPHQWDO FRQVHQVXVEDVHG UHVHDUFK $OYHVVRQ	
6DQGEHUJ+RRQ	%DOXFK:KLOHH[SOLFDWLQJWKHEHQHILWVRIERWKPLQLQJDQG
SURVSHFWLQJUHYLHZVDQGUHVHUYLQJDSODFHIRUPLQHUVWRUHYLHZULFKVHDPVRINQRZOHGJHZH
DUJXHWKDWPRUHSURVSHFWRUUHYLHZVDUHQHHGHGZLWKLQRUJDQL]DWLRQDQGPDQDJHPHQWVWXGLHV
:LWKRXW SURVSHFWRU UHYLHZV µPLQHV¶ RI NQRZOHGJH PD\ EHFRPH GHSOHWHG ZLWK QHZ
SHUVSHFWLYHVQHHGHGWRDGGUHVVWKHFKDOOHQJHVIDFLQJRUJDQL]DWLRQVWRGD\:RRGHWDO

7KH0LQHU3URVSHFWRU0HWDSKRU

7KHPLQHUSURVSHFWRUPHWDSKRUKDVEHHQGUDZQXSRQ LQRWKHU UHVHDUFK WUDGLWLRQV WR
LOOXPLQDWHGLIIHUHQFHVEHWZHHQDSSURDFKHVZKLFKDUHPRUHFRQYHQWLRQDOYHUVXVWKRVHZKLFK
DUHPRUHRULJLQDO)RUH[DPSOH1XJHQWTXRWHGDWWKHVWDUWRIWKLVSDSHUXWLOL]HVLWWR
GHVFULEHWKHGLIIHUHQWWUDMHFWRULHVSXUVXHGE\KLVWRU\VFKRODUVDVUHJDUGVWKHLUUHVHDUFKFDUHHUV
6LPLODUO\&R]]RXVHVWKHPHWDSKRUWRGHVFULEHWKHFRQWULEXWLRQRISXUHSKLORVRSKHUV
ZKRLQWURGXFHQHZZKDWKHGHVFULEHVDVµSUHWKHRUHWLFDO¶LGHDVWRDILHOGDQGORJLFLDQVZKR
DGG ULJRU DQG WKHRU\ WR FRQVROLGDWH RU FULWLTXH H[LVWLQJ LGHDV :HZHUH LQWURGXFHG WR WKH
PHWDSKRUWKURXJKDFRQYHUVDWLRQZLWK+RZDUG$OGULFK8QLYHUVLW\RI1RUWK&DUROLQD6LPLODU
WR1XJHQWRXUGHILQLWLRQRIWKHWHUPHQYLVLRQVPLQHUVDVZRUNLQJWRSOXPEDQH[LVWLQJ
VHDP RI UHVRXUFH DV GHHSO\ DV SRVVLEOH ZKLOH SURVSHFWRUV SXUVXHQHZ DYHQXHV µVLQNLQJ RU
VZLPPLQJRQWKHLURZQKXQFKHV¶1XJHQWS

,QXVLQJPHWDSKRUV WR LOOXPLQDWHRXUDUJXPHQWVZLWKLQ WKLVSDSHUZHSXUVXHDSDWK
ZKLFKLVZHOOHVWDEOLVKHGZLWKLQPDQDJHPHQWVWXGLHV0HWDSKRUVDFWDVDSRZHUIXOGHYLFHIRU
VHQVHPDNLQJ HQDEOLQJ EHWWHU FRPSUHKHQVLRQ RI FRPSOH[ VFKRODUO\ DQG RUJDQL]DWLRQDO
SKHQRPHQD+HNNDODHWDO:HLFN0DNLQJDFFHVVLEOHFRQFHSWVZKLFKPD\EH
KDUGWRLPDJLQHRUGHILQHEHFDXVHWKHVHDUHDEVWUDFWRUFRYHUWPHWDSKRUVIDFLOLWDWHHYDOXDWLRQ
WKURXJK FUHDWLQJ PHDQLQJ .HQGDOO 	 .HQGDOO  0RUJDQ  7VRXNDV 
0HWDSKRUV PD\ EH LOOXPLQDWLYH RIIHULQJ QHZ ZD\V RI VHHLQJ DQG XQGHUVWDQGLQJ KLGGHQ
SUDFWLFHV &RUQHOLVVHQ  &RUQHOLVVHQ 	 &ODUNH  )RU H[DPSOH WKH XVH RI WKH
PHWDSKRUµJODVVFHLOLQJ¶KDVVKHGOLJKWRQWKHLQYLVLEOH\HWLPSHQHWUDEOHEDUULHUVZKLFKLPSHGH
ZRPHQ¶V FDUHHU DGYDQFHPHQW DQG ZKLFK PLJKW RWKHUZLVH KDYH EHHQ REVFXUHG IURP YLHZ
-DFNVRQ	2¶&DOODJKDQVHHDOVR3RZHOO	%XWWHUILHOG

:HDFNQRZOHGJHKHUHWKDWWKHPLQHUDQGSURVSHFWRUUHYLHZHUDSSURDFKHVPLJKWQRWEH
PXWXDOO\H[FOXVLYH)XUWKHUPRUHZKLOHWKHWZRDSSURDFKHVFRXOGDWILUVWJODQFHEHYLHZHGDV
DGXDOLVPRIRSSRVLWHVZHREVHUYH LQSUDFWLFHDQ LPSRUWDQW LQWHUUHODWLRQVKLSEHWZHHQ WKHP
3XWQDPHWDO6HRHWDO:HVXJJHVW WKDWDPRUHSURGXFWLYHZD\RIYLHZLQJ
PLQHUDQGSURVSHFWRUDSSURDFKHVZRXOGEHWRWUHDWWKHVHSHUVSHFWLYHVDVDPXWXDOO\FRQVWLWXWLYH
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

GXDOLW\LQWKHVHQVHGHVFULEHGE\3XWQDPHWDOLHUDWKHUWKDQEHLQJQHFHVVDULO\DWRGGV
ZLWKRQHDQRWKHUPLQHUDQGSURVSHFWRUDSSURDFKHVFRXOGDOVREHGHILQHGDVµLQWHUGHSHQGHQW¶
3XWQDP HW DO  S VHH DOVR 6HR HW DO  )DUMRXQ  2XU LQWHUSUHWDWLRQ RI
LQWHUGHSHQGHQFH LPSOLHV WKDW FUHDWLYH DQG DSSDUHQWO\ SUHWKHRUHWLFDO WHUUDLQV XQFRYHUHG
WKURXJKDSURFHVVRISURVSHFWLQJPLJKWLQSUDFWLFHHPHUJHIURPODQGVFDSHVPDSSHGE\WKH
KDUG ZRUN RI PLQLQJ 'UDZLQJ XSRQ DGYHQWXURXV GLVFRYHULHV IRXQG WKURXJK SURVSHFWLQJ
PLQLQJLQWXUQPD\GHYHORSWKHRU\WKURXJKFRQWULEXWLQJULJRUDQGFRQFHSWXDOFODULILFDWLRQWR
WKHQHZH[FDYDWLRQ7KHG\QDPLF LQWHUSOD\EHWZHHQPLQLQJDQGSURVSHFWLQJ WKXV FUHDWHV D
WHQVLRQDQGHQHUJ\3XWQDPHWDODVHDFKFDWHJRU\H[LVWVWKURXJKDQGLQIOXHQFHVWKH
RWKHU±WRJHWKHURIIHULQJSRWHQWLDOIRUWKHRUL]LQJWKURXJKOLWHUDWXUHUHYLHZVZLWKLQRUJDQL]DWLRQ
DQGPDQDJHPHQWVWXGLHV

7KH0LQHU¶V3DWK

$V0RUULVDQG*LOOHVKDYHREVHUYHGLQUHODWLRQERWKWRWKHDFWXDOSUDFWLFH
RIPLQLQJ0RUULVDQGLQPHWDSKRULFDOWHUPV*LOOHVWKHJRDORIWKHPLQHULVWRH[WUDFWIURP
DQH[LVWLQJPLQHRUVFKRODUO\ ILHOGVXIILFLHQWPDWHULDO WRPDNHD OLYLQJ RUZULWHDSDSHU
0HWDSKRULFDOO\ µPLQHU¶ UHYLHZV VHHN WR H[WUDFW D GLVWLQFW FRQWULEXWLRQ UHODWLYH WR RWKHUV
ZRUNLQJZLWKLQWKHILHOGDQGWRSRVLWLRQDOLWHUDWXUHUHYLHZZLWKLQDGRPDLQRIVWXG\$WWKH
EHJLQQLQJRIWKHPLQHUUHYLHZHU¶VMRXUQH\DSRWHQWLDOWDUJHWLVLGHQWLILHGZKLFKILWVERWKWKH
PLQHUV¶ LQWHUHVWV DQG FDSDELOLWLHV :LWKLQ WKLV WDUJHW PLQH WKHUH ZLOO EH PDQ\ VFKRODUV
FRPSHWLQJIRUUHVRXUFHZLWKLQWKHFURZGHGVSDFHIURPZHOOVHDVRQHGDQGEDWWOHKDUGHQHGROG
WLPHUVWRQRYLFHVILQGLQJWKHLUZD\5ROODJ7KHIRUPHUZLOOWHOOKHURDQGZDUVWRULHV
ZKLFKILOOQRYLFHVZLWKERWKLQVSLUDWLRQDQGWUHSLGDWLRQ1XJHQWRIH[SORLWLQJKDUGZRQ
PLQLQJOHDVHVPXVFOLQJDJDLQVWHDFKRWKHUDQGWKHQRYLFHVIRUSUL]HSRVLWLRQV3LFNHULQJHW
DO  5ROODJ  7KRVH ZKR KDYH LQYHVWHG PRVW LQ WKH PLQH DUH PRUH OLNHO\ WR
DJJUHVVLYHO\GHIHQGWKHLUSDWFK$V)UDQFLV&ULFNRQFHQRWHGµWKHGDQJHURXVPDQLVRQHZLWK
RQO\RQHWKHRU\EHFDXVHKH¶OOILJKWWRWKHGHDWKRYHULW¶%XUNKDUG

7KH0LQHU¶V&KRLFHV
7KH JRDORI WKHPLQHU LV WRPLQHDQXQH[SORLWHG VHFWLRQRI WKHPLQHUDO VHDPRU LQ
UHVHDUFK WHUPV WR ILOO DQ LGHQWLILHGJDSZLWKLQDQH[LVWLQJNQRZOHGJHGRPDLQ 3LFNHULQJ	
%\UQH,QDFKLHYLQJWKLVJRDOPLQHUVKDYHDQXPEHURILPSRUWDQWFKRLFHVWRPDNHRYHU
WLPH)LUVWWKH\PXVWFKRRVHWKHULJKWPLQHDQGVHDPRUWRSLFWRZRUNRQ7ZRTXHVWLRQV
QHHGWREHDGGUHVVHGKHUH'RHVWKHPLQHVHDPORRNSURILWDEOHHQRXJKWRZRUN"'RHVWKHPLQHU
KDYHWKHUHVRXUFHVQHHGHGWRH[WUDFWPLQHUDOIURPWKLV7RUUDFR"5HJDUGLQJWKHIRUPHU
TXHVWLRQRQHPXVWJDXJHWKHSRWHQWLDOYDOXHRIDSDUWLFXODUDSSURDFKWKHRU\RUSDUDGLJPWR
GHOLYHU FRQWULEXWLRQV QRZ DQG LQWR WKH IXWXUH 3LFNHULQJ HW DO  7KHUH DUH FOHDUO\
XQNQRZQVKHUH+RZHYHUWKHPLQHUPLJKWH[DPLQHWKHQH[WHQGWKHH[SRVHGVHDPDQGWKXV
H[WUDSRODWHSURMHFWLRQVLQWRWKHIXWXUH:LWKUHJDUGVWKHVHFRQGTXHVWLRQWKHPLQHUQHHGVWR
FRQVLGHUZKHWKHUWKH\KDYHWKHH[SHULHQFHDQGFDSDELOLWLHVWRILUVWJDLQDFFHVVWRWKHVHDPDQG
WKHQWRFDUYHRXWYDOXHGFRQWULEXWLRQV3LFNHULQJ	%\UQH

6HFRQG WKH PLQHU PXVW ORFDWH WKHPVHOYHV DQG WKHLU UHYLHZ UHODWLYH WR WKH RWKHU
ZRUNHUV ZLWKLQ WKH PHWDSKRULFDO PLQH DQG SRVLWLRQ WKHLU ZRUN DQG IXWXUH FRQWULEXWLRQV
:HEVWHU	:DWVRQ7KLVLQYROYHVWKHPLQHUILUVWLQJDLQLQJXQGHUVWDQGLQJRIWKHILHOG
DQGRIWKHFRQWULEXWLRQVEHLQJPDGHE\RWKHUVZLWKLQWKHVDPHZRUNLQJJURXS7KH\WKHQQHHG
WREHFRPHSDUWRIWKHJURXSRIPLQHUVZRUNLQJWKDWVHDP7KLVLQYROYHVOHDUQLQJWKHODQJXDJH
RIWKHJURXSDQGSRVLWLRQLQJRQHVHOIZLWKLQWKHKLHUDUFK\RIFRZRUNHUV7RUUDFR6RPH
FRZRUNHUV DUH PRUH VHQLRU DQG GHPDQG WKH UHVSHFW RI PRUH MXQLRU FROOHDJXHV <OLMRNL 	
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

+HQULNVVRQ,QWKLVPDQQHUWKHPLQHUOHDUQVWRILWLQWRWKHZRUNLQJSDWWHUQVRIWKRVH
ZLWKLQWKHJURXSZKHUHHDFKFRQWULEXWHVWRWKHFROOHFWLYHHIIRUWRIPLQLQJWKDWSDUWLFXODUVHDP
1XJHQW<OLMRNL	+HQULNVVRQ

7KLUGWKHPLQHUQHHGVWRH[SORLWWKHLUVWDNHDQGFDUYHRXWWKHLUFRQWULEXWLRQ$VQRWHG
DERYHWKH\PXVWFDUHIXOO\ZRUNDWWKLVZLWKWKHYLHZVRIRWKHUFRZRUNHUVLQPLQG3LFNHULQJ
	%\UQH7RRKDVW\DQDGYDQFHPLJKWHQFURDFKXSRQ WKHZRUNRIDQRWKHUZLWK WKH
WKUHDWRILVRODWLRQRUUHWDOLDWLRQ,IWKHZRUNLVWRRFOXPV\LWPLJKWXQGHUPLQHWKHIRXQGDWLRQV
RI QHLJKERUV RU SRWHQWLDOO\ WKH LQWHJULW\ RI WKH HQWLUH VHDP &DUYLQJ RXW WKH FRQWULEXWLRQ
LQYROYHV VHHLQJ KRZ RQH¶V FRQWULEXWLRQ ILWV ZLWK WKDW RI RWKHU FRZRUNHUV ,W LV WKXV D FR
GHSHQGHQWSURFHVVDV WKH LQGLYLGXDOPLQHUZRUNVDORQJVLGHRWKHUV WRFDUHIXOO\DGYDQFH WKH
VHDPWRJHWKHU8OWLPDWHO\WKHPLQHUVHHNVWRPDNHLQFUHPHQWDOVWHSV3LFNHULQJHWDO
ZRUNLQJDORQJVLGHRWKHUVDVWKH\FROOHFWLYHO\H[WUDFWYDOXHIURPWKHVHDP

7KH0LQHU¶V$SSURDFKWR0DQDJLQJ5LVNV
7KHPLQHUVHHNV WRPDQDJHULVNVE\ IROORZLQJ WKH LQVLJKWVRIRWKHUV LQDQXQFHUWDLQ
ZRUOG+RZHYHUWKHSURFHVVLVQRWZLWKRXWULVNV)LUVWE\FKRRVLQJDSDUWLFXODUPLQHDQGVHDP
ZLWKLQLWPLQHUVSXWDOOWKHLUHJJVLQDVLQJOHPHWDSKRULFDOEDVNHWDGRSWLQJD WH[WERRNVLOR
DSSURDFK2QWKHRQHKDQG WKLVDOORZVPLQHUV WRSXWERXQGDULHVRQWKHNQRZOHGJHGRPDLQ
ZLWKLQZKLFKWKH\ZRUN,IWKHPLQHVHDPLVH[WHQVLYHWKHQWKH\FDQVHFXUHDVWHDG\VWUHDPRI
IXWXUH HDUQLQJV RU SXEOLFDWLRQV E\ WKHRUL]LQJ DQG DGGLQJ ULJRU WR VXFK D GRPDLQ &R]]R
2QWKHRWKHUKDQGSXWWLQJERXQGDULHVRQNQRZOHGJHFRQVWUDLQVWKHLUDELOLW\WRPRYH
RXWVLGHWKHVHDPDVWKH\LQYHVWZLWKLQH[WDQWGLVFLSOLQHV$VWKH\EHFRPHLQFUHDVLQJO\LQYHVWHG
LQZRUNLQJWKHVHDPPLQHUVYLHZWKHZRUOGVSHDNWKHVDPHODQJXDJHDQGXVHWKHVDPHWRROV
DVWKHLUFRZRUNHUV$PRQJSXULVWPLQHUVWKLVZRUOGYLHZKRZHYHUUXQVWKHULVNRIEHFRPLQJ
REVROHWHLIWKHVHDPUXQVGU\DQGWKH\VHDUFKIRUQHZVRXUFHVRIYDOXHLQWKHZRUOGEH\RQG
0RUHRYHULIWKHPDUNHWFKDQJHVDQGWKHPLQHUDOVWKH\PLQHQRORQJHUKDYHYDOXHLQDFKDQJLQJ
HQYLURQPHQWDOOWKHLUHIIRUWVFRXOGFRPHWRQRWKLQJLQDQXQNQRZQIXWXUHZRUOG

7KH3URVSHFWRU¶V3DWK

7KHSURVSHFWRUKDVDGLIIHUHQWFDOOLQJWRWKHPLQHU7KHSURVSHFWRUGRHVQRWIROORZD
SUHGHWHUPLQHGSDWKWRNQRZOHGJHDFTXLVLWLRQEXWVHHNVRQHWKDWLVOHVVWURGGHQ&R]]R
$VWKH\PRYHWKURXJKWKHUHVHDUFKODQGVFDSHSURVSHFWRUVSD\DWWHQWLRQDQGDUHRSHQWRZKDW
PD\XQIROG7KLVµZD\IDULQJ¶VFKRODUSUHSDUHVIRUWKLVMRXUQH\ZLWKµDEDFNSDFNRIWHQWDWLYH
LQWHUHVWV DQG LGHDV DQG D FRPPLWPHQW WR WKH FUDIW RU DUW RI LQTXLU\¶ &XQOLIIH D
3URVSHFWRUVXVHLPDJLQDWLRQWRPDNHOHVVREYLRXVFRQQHFWLRQVOHDGLQJWRQHZLQVLJKWVDQG
EULQJLQJWRJHWKHULGHDVWKDWPD\VHHPDWILUVWXQFRQQHFWHG&XQOLIIHD

%\IROORZLQJWKLVSDWKWKHSURVSHFWRUKRSHVWRµVWULNHLWULFK¶DQGGLVFRYHUWKHQH[WELJ
WKLQJ 1XJHQW  S ,Q VRPH FDVHV SURVSHFWRUV ERWK LQ VFKRODUO\ WHUPV DQG LQ
SUDFWLFHPLJKWGLVFRYHUPDUJLQDOPLQHVZLWKOLPLWHGVHDPVRIPLQHUDO*LOOHV7KH\
OLYH LQKRSH WKDW WKH\ZLOO ILQGD ODUJHUSURGXFWLYHPLQHZKLFKKDVPDQ\ IXWXUH VHDPVRI
PLQHUDORIYDU\LQJTXDOLW\H[WHQGLQJEH\RQGWKHFRUHVRXUFH1XJHQW$VWKHVRXUFHRI
QHZLGHDVSURVSHFWRUVFDQOD\FODLPWRIXWXUHZRUNLQWKHLUDUHDGLYY\LQJRXWOLFHQVHVWRIXWXUH
PLQHUVDOORIZKRPZLOOSD\GLYLGHQGVLQWKHIRUPRIFLWDWLRQVEDFNWRWKHILQGHU&R]]R
7KHSURVSHFWRUWKXVVHHNVWRVKDSHWKHGLUHFWLRQRIUHVHDUFKRUVHDUFKIRUQHZNQRZOHGJH
GRPDLQV7KHSURVSHFWRUDYRLGVHVWDEOLVKHGKLHUDUFKLHV LQH[LVWLQJPLQHVDQG IROORZV WKHLU
VHQVHRIDGYHQWXUHLQWRXQNQRZQZRUOGVEH\RQG&R]]R1XJHQW$V6LPVHNHW
DOQRWHµ:KLOHVRPHRSSRUWXQLWLHVDUHRIWKHµORZKDQJLQJIUXLW¶YDULHW\RWKHUVFDOOIRU
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

FUHDWLYHDQGFRXUDJHRXVHIIRUWVWRH[SORUHWRSLFVRIXQNQRZQYDULHW\ZLWKDVXEVWDQWLDOULVNRI
GHDGHQGVDQGHPSW\KDQGVEXWZLWKSRWHQWLDOWRUHMXYHQDWHDQGHQOLJKWHQWKHHQWLUHODQGVFDSH¶

7KH3URVSHFWRU¶V&KRLFHV
7KHSURVSHFWRUGRHVQRWVHHNWRZRUNVROHO\ZLWKLQDQHVWDEOLVKHGPLQHEXWWRVHDUFK
IRUµQHZDQGXQH[SHFWHG¶PLQHV$QGHUVRQ	7KRPDV7KHSURVSHFWRU¶VH[SORUDWLRQV
DUH QRW FRPSOHWHO\ UDQGRP EXW FDOFXODWHG $QGHUVRQ 	 7KRPDV  SZKR XVH WKH
PHWDSKRU µROGHQGD\ JROG SURVSHFWRU¶ DV D OHQV IRU H[SORULQJ QHZ LGHDV UHJDUGLQJ
PHWDFRJQLWLRQUHSRUWKRZLQUHODWLRQWRWKHSUDFWLFHRIJROGPLQLQJµ7KHURFNµVSRNH¶WRWKH
SURVSHFWRUDQG FRXOGSURYLGH WHOOLQJ LQGLFDWLRQV DV WRZKHWKHU WKH\ ZHUHQHDU DSRWHQWLDOO\
SURGXFWLYHYHLQ¶7KHILUVWFKRLFHIDFHGE\SURVSHFWRUVLVWKXVWKHGHFLVLRQUHJDUGLQJZKHUHWR
VHDUFKIRUIXWXUHPLQHV3URVSHFWRUVPLJKWEHJXLGHGLQWKHLUVHDUFKE\ORRNLQJWRZDUGVRWKHU
PLQHV 7KH ORFDWLRQ RI WKHVH PLQHV PLJKW KLQW DW VRPH ZLGHU SDWWHUQ RI VHDP ZLWKLQ DQ
XQH[SORUHGDUHD7KLVDSSURDFKWKHUHIRUHLQYROYHVVWHSSLQJEDFNDQGH[DPLQLQJWKHORFDWLRQ
RIPLQHVZLWKLQWKHZLGHUHQYLURQPHQWDQGSRVVLEOHFRQQHFWLRQVEHWZHHQWKHVHPLQHV2QWKH
RWKHU KDQG SURVSHFWRUV PLJKW EH JXLGHG E\ VLJQV ZLWKLQ WKH XQWRXFKHG KLOOV WKHPVHOYHV
/HDUQLQJIURPSULRUSURVSHFWRUVWKH\VHDUFKIRUVLJQDOVRIXQWROGULFKHVLQWKHODQGVFDSHLWVHOI
VHH$QGHUVRQ	7KRPDV&R]]R

:KLOVWWKHSURVSHFWLQJDXWKRURIDOLWHUDWXUHUHYLHZGRHVQRWVHHNWRZRUNZLWKLQDQ
HVWDEOLVKHG PLQH WKH\ QRQHWKHOHVV QHHG WR LGHQWLI\ ZKLFK H[LVWLQJ PLQHV DQGRU SULRU
SURVSHFWRUVRUVFKRODUVWRVWXG\LQRUGHUWRVHDUFKIRUWDUJHWVDVQRWHGDERYH,QWKLVUHVSHFW
WKH\VWLOOQHHGWRSRVLWLRQWKHPVHOYHVUHODWLYHWRRWKHUGRPDLQV,IWKH\SURVSHFWWRRFORVHWRDQ
H[LVWLQJPLQHWKH\PD\EHDFFXVHGRILQIULQJLQJDQH[LVWLQJFODLP,IWKH\SURVSHFWLQGLVSXWHG
DUHDV EHWZHHQ PRUH WKDQ RQH PLQH WKH\ PD\ HTXDOO\ EH FDXJKW XS LQ DQ RQJRLQJ FRQIOLFW
3IHIIHUYDQ0DDQHQ,IWKH\SURVSHFWDWWRRIDUDGLVWDQFHIURPH[LVWLQJPLQHV
WKH\PD\ODFNWKHUHVRXUFHVDQGLQIUDVWUXFWXUHQHHGHGWRODWHUH[SORLWWKHPLQH7RXOPLQ
2QFHWKH\ORFDWHWKHPLQHWKH\WKHQQHHGWRPRYHIDVWWROD\FODLPWRIXWXUHUHWXUQVDQGFDUYH
RXWWKHLUFRQWULEXWLRQ,IWKH\GHOD\LQWKHLUDFWLRQVRUODFNWKHUHVRXUFHVRUVNLOOVWRFDSLWDOL]H
RQWKHILQGWKH\PD\EHRYHUWDNHQE\RWKHURSSRUWXQLVWLFSURVSHFWRUVRUHYHQPLQHUVZKRVH
OXFNKDVUXQGU\LQDQH[LVWLQJFODLP

7KH3URVSHFWRU¶V$SSURDFKWR0DQDJLQJ5LVNV
8OWLPDWHO\WKHSURVSHFWRU¶VSDWKLVPRUHKLJKULVNWKDQWKDWRIWKHPLQHUWKRXJKWKHUH
DUHSRVVLELOLWLHVWKDWWKHUHWXUQRQLQYHVWPHQWPD\EHJUHDWHU1XJHQWVHHDOVR$QGHUVRQ
	7KRPDV,QRUGHUWRORFDWHQHZVRXUFHVSURVSHFWRUVPXVWWDNHDEURDGHUSHUVSHFWLYH
DQGQRWEHFRQVWUDLQHGE\GLVFLSOLQDU\ERXQGDULHV2QWKHRQHKDQGWKLVDOORZVWKHSURVSHFWRU
WRZDQGHUEHWZHHQPLQHVIROORZLQJDQRPDGLFSDWK$OYHVVRQHWDO8QFRQVWUDLQHGE\
GRPDLQVSHFLILF ERXQGDULHV SURVSHFWRUV FDQ FURVV HVWDEOLVKHG ERXQGDULHV ZKLFK LQ WXUQ
HQFRXUDJHVWKHFURVVIHUWLOL]DWLRQRILGHDVRSHQLQJXSQHZSDWKVDQGLQVLJKWV&R]]R
2QWKHRWKHUKDQGWKHKLJKHUULVNVIDFHGE\WKHSURVSHFWRUQHHGWREHPDQDJHG7KH\QHHGWR
KDYHERWKWKHQHUYHDQGWKHUHVLOLHQFH WRFRQWLQXHRQWKLVSDWK$VWKH\VWULNHRXW LQWRWKH
XQNQRZQ SURVSHFWRUV PD\ ODFN WKH VRFLDO VXSSRUW RI ERWK WKH QRYLFH PLQHUV DQG PRUH
HVWDEOLVKHGVXSSRUWHUVZKRPLJKWEHUHYLHZLQJWKHLUSDSHUVHVSHFLDOO\LISURVSHFWRUVVHHNWR
UHYLHZ D ILHOG ZKLFK LV QHZ UHODWLYH WR RWKHU DUHDV RI FRQFHUQ IRU H[DPSOH LQIRUPDWLRQ
WHFKQRORJLHV :HEVWHU 	 :DWVRQ  *LYHQ WKH XQNQRZQ QDWXUH RI WKHLU MRXUQH\
SURVSHFWRUV FDQQRW IROORZ WKH SDWKV DQG DSSURDFKHV WDNHQ E\ RWKHUV VXFK DV IRU H[DPSOH
IROORZLQJWKHJXLGDQFHSURIIHUHGRQSURGXFLQJDTXDQWLWDWLYHUHYLHZDVDGYLVHGE\3LFNHULQJ
HWDO:LWKORZFKDQFHVRIVWULNLQJJROGWKH\PD\ZLVKWRKHGJHWKHLUEHWVDQGSURVSHFW
LQDQXPEHURISODFHVDWWKHVDPHWLPH8OWLPDWHO\SURVSHFWRUVPD\EHGULYHQPRUHE\WKH
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

ULVNVDQGVHDUFKSURFHVVLWVHOIWKDQWKHVDIHW\RI WKHFROOHFWLYHµRQFHWKHJROGLVIRXQGDQG
PLQHUVVWDUWZRUNLQJ¶SURVSHFWRUVPD\PRYHRQWRµH[SORUHQHZWHUUDLQ¶&R]]RS


)URP0LQLQJWR3URVSHFWLQJ

:KLOVWRXUYLHZRIWKHPLQHUSURVSHFWRUUHODWLRQVKLSPLJKWDSSHDULQLWLDOO\WRSUHVHQW
ERWK DSSURDFKHV DV D GLFKRWRP\ WKH SDWKV FKRVHQ E\ DFDGHPLFV PLJKW EH PRUH KHOSIXOO\
YLHZHG DV IDOOLQJ ZLWKLQ D PLQHUSURVSHFWRU FRQWLQXXP VHH ILJXUH  'UDZLQJ RQ SULRU
UHVHDUFKZHKDYHLGHQWLILHGHLJKWVWUDWHJLHVFRQVLVWHQWZLWKPLQHURUSURVSHFWRUSDWKVWKURXJK
ZKLFKVFKRODUVVHHNWRGHYHORSWKHRU\LQUHYLHZSDSHUV7KHVHVWUDWHJLHVDUHFODVVLILHGEHORZ
DVVSRWWLQJWKRXJKQRWQHFHVVDULO\DGGUHVVLQJFRQFHSWXDOJDSVRUJDQL]LQJDQGFDWHJRUL]LQJ
OLWHUDWXUHVSUREOHPDWL]LQJWKHOLWHUDWXUHLGHQWLI\LQJDQGH[SRVLQJFRQWUDGLFWLRQVWUDQVIHUULQJ
WKHRULHVDFURVVGRPDLQVGHYHORSLQJDQDORJLHVDQGPHWDSKRUVDFURVVGRPDLQVEOHQGLQJDQG
PHUJLQJOLWHUDWXUHVDFURVVGRPDLQVDQGVHWWLQJRXWµQHZ¶QDUUDWLYHVDQGFRQFHSWXDOL]DWLRQV
:LWKLQ HDFK FDWHJRU\ ERWK PLQHU DQG SURVSHFWRU DSSURDFKHV DUH SRVVLEOH VHH ILJXUH 
+RZHYHUDVRQHPRYHVGRZQWKHFRQWLQXXPWKHDSSURDFKWDNHQWHQGVWRZDUGVDSURVSHFWRU
RULHQWDWLRQDQGYLFHYHUVD

)LJXUH0LQHUSURVSHFWRUFRQWLQXXP
7KLVILJXUHVKRZVKRZGLIIHUHQWDSSURDFKHVWDNHQWRGHYHORSWKHRU\LQOLWHUDWXUHUHYLHZVPLJKW
E\ GULYHQ E\ HLWKHU D PLQHU DQG SURVSHFWRU RULHQWDWLRQ :LWKLQ HDFK FDWHJRU\ HJ
SUREOHPDWL]LQJWKHOLWHUDWXUHERWKPLQHUDQGSURVSHFWRUDSSURDFKHVDUHSRVVLEOH+RZHYHU
DVRQHPRYHVGRZQWKHFRQWLQXXPWKHDSSURDFKWDNHQWHQGVWRZDUGVDSURVSHFWRURULHQWDWLRQ
DQG YLFH YHUVD 7KH DSSURDFKHV DUH PXWXDOO\ FRQVWLWXWLYH LH HDFK KDV SRWHQWLDOO\ DQ
LQIOXHQFLQJHIIHFWRQWKHRWKHU0LQHUVGLJGHHSO\LQWRQHZRUµSUHWKHRUHWLFDO¶LGHDVSURSRVHG
E\SURVSHFWRUV3URVSHFWRU UHYLHZVPXVWEDVHRQ WKHJURXQGZRUNRIPLQHUV WKHLU FUHDWLYH
OHDSV IRUZDUG DQG SURVSHFWLQJ UHYLHZV EHQHILW VXEVHTXHQWO\ IURP µPLQLQJ¶ UHYLHZV ZKLFK
EXLOGDGGLWLRQDOULJRUDQGDGGWKHRUHWLFDOFODULILFDWLRQ

%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?




,QRUGHUWRLOOXVWUDWHWKHHLJKWVWUDWHJLHVRQWKHPLQHUSURVSHFWRUFRQWLQXXPHDFKDXWKRU
ZRUNHGDW ILUVW LQGLYLGXDOO\ WR LGHQWLI\ UHYLHZVZKLFKZRXOGEHVWH[SOLFDWHHDFKFDWHJRU\
(DFKRIXVVXEVHTXHQWO\SURSRVHGEHWZHHQDQGUHYLHZVZKLFKZHVKDUHGDQGGLVFXVVHG
EHWZHHQXV)ROORZLQJWKHVHGLVFXVVLRQVZHHYHQWXDOO\FRQYHUJHGRQDQGVHOHFWHGDVDPSOHRI
UHYLHZSDSHUVSDSHUVLQHDFKFDWHJRU\ZKLFKZHIHOWEHVWLOOXVWUDWHGWKHFHQWUDOWKUXVW
RIHDFKDSSURDFKVHHILJXUH:HUHFRJQL]HWKDWHDFKRIWKHVHSDSHUVPD\WRXFKRQDQXPEHU
RIDSSURDFKHVDFURVVDQGIURPERWKVLGHVRIWKHFRQWLQXXP+RZHYHUZHKDYHFDWHJRUL]HG
SDSHUVDFFRUGLQJWRWKHLUNH\FRQWULEXWLRQWKHFHQWUDODLPDQGVFRSH)RULQVWDQFHZKLOVW)HOLQ
DQG)RVV ¶VSDSHUKLJKOLJKWV DJDS LQ WKH µURXWLQHV¶ OLWHUDWXUHZLWK UHJDUGV WRPLFUR
IRXQGDWLRQV LWV FHQWUDO IRFXV LV RQ SUREOHPDWL]LQJ WKH FROOHFWLYH YLHZ WDNHQ E\ H[LVWLQJ
VFKRODUVLWWKXVILWVLQWRWKHµ3UREOHPDWL]LQJWKH/LWHUDWXUH¶FDWHJRU\VHHWDEOH$VZLWKWKH
PLQHUDQGSURVSHFWRUSDWKVGHVFULEHGDERYHHDFKRIWKHVHVWUDWHJLHVLQYROYHVGLIIHUHQWGHJUHHV
RIULVNIRUDXWKRUV+RZHYHUWKHJHQHUDOWKUXVWRIRXUDUJXPHQWLVWKDWZKLOHPLQHUVLPPHUVH
WKHPVHOYHVLQWKHPLQHSURVSHFWRUVPD\RSHQXSWKHILHOGKDYLQJGLVFRYHUHGQHZDQGULFK
VHDPVRIVFKRODUO\JROG
7DEOH$ERXW+HUH

0LQHUV
 
%\ KDUYHVWLQJ NQRZOHGJH IURP ZLWKLQ D GHILQHG GRPDLQ PLQHUV VHHN WR LGHQWLI\
XQH[SORLWHGJDSVZLWKLQVHDPVRIWKHPLQHUHRUJDQL]HDSSURDFKHVWDNHQWRH[WUDFWYDOXDEOH
NQRZOHGJHZLWKLQWKDWPLQHRULQFUHDVHWKHHIIHFWLYHQHVVRIWKHPLQLQJRSHUDWLRQ7KHSXULVW
PLQHUIRFXVHVRQRQHGRPDLQZKHUHWKHERXQGDULHVRIWKDWGRPDLQDUHGHILQHGLQDV\VWHPDWLF
IDVKLRQ DV QRWHG DERYH *LYHQ WKLV IRFXV SDSHUV WHQG WR EH PRUH FRPSUHKHQVLYH LQ WKHLU
OLWHUDWXUHVHDUFKLQFOXVLRQFULWHULDZKHQFRPSDUHGWRSURVSHFWRUUHYLHZVUHYLHZLQJGLIIHUHQW
VWUHDPVDQGVXEWKHPHVZLWKLQDJLYHQ OLWHUDWXUH 'HQ\HU	7UDQILHOG5RZH
0LQHUSDSHUVDOVRWHQGWRSUHVHQWDQLQGHSWKDQGFULWLFDODQDO\VLVRIWKHVHVWUHDPV:HEVWHU	
:DWVRQDVWKH\VSRWFRQFHSWXDOJDSVRUJDQL]HDQGFDWHJRUL]HOLWHUDWXUHVSUREOHPDWL]H
WKHOLWHUDWXUHDQGH[SRVHFRQWUDGLFWLRQV$WWKHSRLQWRIµWUDQVIHUULQJWKHRULHVDFURVVGRPDLQV¶
ZHVHHDXWKRUVVWHSSLQJIURPWKHPLQHUGRPDLQLQWRSURVSHFWRUWHUULWRU\$VQRWHGDERYHWKHVH
DSSURDFKHVDUHQRWPXWXDOO\H[FOXVLYH

6SRWWLQJ FRQFHSWXDOJDSV ,Q WKLV VWUDWHJ\ µPLQHU¶ DXWKRUV VHHN WRPDNH FRQFHSWXDO
FRQWULEXWLRQVE\ FRPSOHWLQJ OLWHUDWXUH UHYLHZV LQZKLFKJDSV DUH LGHQWLILHG IXWXUH UHVHDUFK
DJHQGDVDUHDUWLFXODWHGZLWKLQDZHOOGHILQHGOLWHUDWXUHDQGVRPHREVHUYDWLRQVUHJDUGLQJH[WDQW
OLWHUDWXUHVDUHPDGH$OYHVVRQ	6DQGEHUJ-XQLRUVFKRODUVDUHDGYLVHGWRDGRSWWKHJDS
VSRWWLQJDSSURDFKDVDQDFKLHYDEOHPHDQVWRJHWWLQJSXEOLVKHGSDUWO\RQWKHEDVLVWKDWULFKHU
UHYLHZVZLWKDQDUUDWLYHRUGLVFXUVLYHDSSURDFKVHH%DXPHLVWHU	/HDU\*UHHQHWDO
 DUH PRUH DFFHVVLEOH WR H[SHULHQFHG VFKRODUV ZLWK HVWDEOLVKHG NQRZOHGJH LQ WKH ILHOG
3LFNHULQJ HW DO  3LFNHULQJ 	 %\UQH  6RPH JDSVSRWWLQJ SDSHUV PLJKW OHDQ
WRZDUGVJDSILOOLQJH[WHQGLQJEH\RQGPHUHLGHQWLILFDWLRQ)RUH[DPSOH:RRG	0F.HOYLH
 PDNH WKH FDVH IRU UHVHDUFK RQ RSSRUWXQLW\ GLVFRYHU\ WR DOVR FRQVLGHU WKH XQGHU
UHVHDUFKHGSKHQRPHQRQRIRSSRUWXQLW\HYDOXDWLRQ7KH\DUJXHWKDWZLWKRXWWKLVH[WHQVLRQWKH
OLWHUDWXUH VXIIHUV IURPDQ µLQFRPSOHWHQHVVSUREOHP¶ /RFNH 	*ROGHQ%LGGOH 7KHLU
UHYLHZH[SORUHVHYDOXDWLRQXQGHUDQXPEHURIWKHPHVLQFOXGLQJPHQWDOPRGHOVLQWHJUDWLRQ
FRQJUXHQFH DFWLRQ RULHQWDWLRQ WKXV SRLQWLQJ WR LPSRUWDQW GLUHFWLRQV IRU IXWXUH
FRQFHSWXDOL]DWLRQZKLFKFRPSOHPHQWVWKHGLVFRYHU\OLWHUDWXUH:RRG	0F.HOYLH$V
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

JDSVSRWWLQJDSSURDFKHVJHQHUDOO\GRQRWTXHVWLRQWKHDVVXPSWLRQVLQDJLYHQOLWHUDWXUHLQD
VXEVWDQWLYHPDQQHULWFDQEHFKDOOHQJLQJWRGHYHORS³LQWHUHVWLQJ´DQGVLJQLILFDQWFRQFHSWXDO
FRQWULEXWLRQV6DQGEHUJ	$OYHVVRQ

7KURXJKJDSVSRWWLQJDXWKRUVGRQRWDWWHPSWWRFKDOOHQJHH[LVWLQJYLHZVEXWLQVWHDG
VHHN WR EXLOG GLUHFWO\ RQ SUHYLRXV WKLQNLQJ DQG WKHRUL]DWLRQV ,Q WKLV UHVSHFW WKH JDS LV
UHFRJQL]HG E\ UHVHDUFKHUV ZLWKLQ WKH GRPDLQ 6PDOOZRRG 	 6FKRROHU  IRU LQVWDQFH
SRVLWLRQWKHLUUHYLHZZLWKLQWKHOLWHUDWXUHRQFRQWUROOHGSURFHVVLQJPDNLQJWKHFDVHIRUDEHWWHU
XQGHUVWDQGLQJRIWKHUHODWHGSKHQRPHQRQRIPLQGZDQGHULQJ7KH\SXWIRUZDUGDGHILQLWLRQRI
PLQGZDQGHULQJDVµDVLWXDWLRQLQZKLFKH[HFXWLYHFRQWUROVKLIWVDZD\IURPDSULPDU\WDVNWR
WKH SURFHVVLQJ RI SHUVRQDO JRDOV¶ 6PDOOZRRG 	 6FKRROHU  7KH\ WKHQ FRQVLGHU WKH
LPSOLFDWLRQVRIPLQGZDQGHULQJLQUHODWLRQWRH[LVWLQJOLWHUDWXUHIRFXVLQJRQPHWKRGRORJLFDO
DQGWKHRUHWLFDOSRVVLELOLWLHVDVVRFLDWHGZLWKILOOLQJWKLVYRLG$XWKRUVPLJKWGHYHORSWKHRU\E\
SUHVHQWLQJ V\QWKHVL]HG FRKHUHQFH LQ WKHLU UHYLHZV E\ DUJXLQJ WKDW UHVHDUFKHUV ZRUNLQJ LQ
GLIIHUHQWDUHDVDUHQRWDZDUHRIFRPPRQSRLQWVRIVLPLODULW\DQGLQWHUVHFWLRQDQGVRLGHQWLI\LQJ
XQGHUGHYHORSHGUHVHDUFKDUHDV/RFNH	*ROGHQ%LGGOH0DFSKHUVRQ	+ROW
H[WHQGWKHRU\RQVPDOOILUPJURZWKLQWKLVZD\WDFNOLQJWKHXQGHUH[SORUHGDUHDRINQRZOHGJH
DQGOHDUQLQJ7KH\HPSKDVL]HWKHLPSRUWDQFHRIDILUP¶VDFFHVVWRNQRZOHGJHUHVRXUFHVDVLW
UHVROYHVDYDULHW\RIJURZWKFKDOOHQJHV0DFSKHUVRQ	+ROW7KHVHH[DPSOHVLOOXVWUDWH
WKH FRQVHQVXVEXLOGLQJ DSSURDFK WDNHQ E\ DXWKRUV DV WKH\ H[WHQG DQG EXLOG XSRQ H[LVWLQJ
OLWHUDWXUHVWRILOOXQGHUUHVHDUFKHGJDSV2IFRXUVHDXWKRUVQHHGWRSUHVHQWWKHLUFDVHIRUWDNLQJ
VXFKDQDSSURDFK+DYHPDQHWDODQGQRWDOOUHDGHUVZLOODJUHHWKDWDOOJDSVQHHGWREH
ILOOHG%\MRLQLQJZHOOHVWDEOLVKHGUHVHDUFKFRQYHUVDWLRQVVFKRODUVHQWHUFURZGHGVSDFHVWKLV
FRQVWUDLQLQJWKHVFRSHRIDQ\SRWHQWLDOFRQWULEXWLRQ3DWULRWWD

2UJDQL]LQJDQGFDWHJRUL]LQJOLWHUDWXUHV+HUHWKHPLQHUUHVHDUFKHUVVHHNWRGHYHORS
WKHRU\ZLWKLQDGHILQHGGRPDLQE\RUJDQL]LQJDQGFDWHJRUL]LQJDUHYLHZHGERG\RIOLWHUDWXUH
DFFRUGLQJWRVRPHGLPHQVLRQRUIUDPHZRUNVXFKDVDQWHFHGHQWVSURFHVVRXWFRPHV*HQHUDOO\
VSHDNLQJDVZLWKWKHVSRWWLQJFRQFHSWXDOJDSVDSSURDFKVXFKDQRUJDQL]DWLRQRIWKHOLWHUDWXUH
FRQILUPVH[LVWLQJ LQWHUSUHWDWLRQVRI UHVHDUFKHUVZLWKLQ WKH ILHOG 2VZLFNHWDO$VD
UHVXOW WKLV VWUDWHJ\ DJDLQ H[HPSOLILHV WKH PLQHU¶V DSSURDFK 7KH WDNHDZD\ IRU UHDGHUV LV D
FRQFHSWXDOUHRUJDQL]DWLRQRUIUDPHZRUNDVRSSRVHGWRDQHZVHWRIH[SODQDWRU\FRQFHSWV7KLV
IUDPHZRUN KRZHYHU PD\ EH WKH VWDUWLQJ SRLQW IRU WKH VXEVHTXHQW GHYHORSPHQW RI WKHRU\
6WUDXVV 	 &RUELQ  ,Q %HFNHU¶V  UHYLHZ RI WKH OLWHUDWXUH RQ RUJDQL]DWLRQDO
URXWLQHVKHKLJKOLJKWVDQXPEHURIFKDUDFWHULVWLFVDQGHIIHFWVRIURXWLQHVKHOSLQJWRLGHQWLI\
VKDUHGWKHPHVZLWKLQWKHOLWHUDWXUHDUHDVRIFRQVHQVXVDQGJURZWK)RUH[DPSOHKHGLVFHUQV
FRQVHQVXV ZLWKLQ WKH OLWHUDWXUH DURXQG WKH YLHZ WKDW URXWLQHV HQDEOH FRRUGLQDWLRQ SURYLGH
VWDELOLW\HFRQRPL]HRQFRJQLWLYHUHVRXUFHVDQGELQGNQRZOHGJH%\GULOOLQJGRZQLQWRWKH
GLIIHUHQWFRQFHSWXDOL]DWLRQVRIWKHURXWLQH%HFNHURUJDQL]HVWKHOLWHUDWXUHDURXQGWKHVH
SRLQWVRIFRQVHQVXVDQGGLIIHUHQFHVKDSLQJWKHIXWXUHGLUHFWLRQRIUHVHDUFKLQWKLVDUHD

,QD ODWHUUHYLHZRIURXWLQHV3DUPLJLDQL	+RZDUG*UHQYLOOHPDNHDIXUWKHU
FRQWULEXWLRQE\RUJDQL]LQJDQGFDWHJRUL]LQJ WKH URXWLQHV OLWHUDWXUH LQWR WZREURDGFDPSVRI
FDSDELOLWLHV DQG SUDFWLFHEDVHG DSSURDFKHV :KLOVW QRW GLUHFWO\ FKDOOHQJLQJ WKH GLIIHUHQW
DSSURDFKHV WDNHQ WKHLU UHYLHZ KHOSV GHPDUFDWH WKH WZR FDPSV DQG KLJKOLJKWV LPSRUWDQW
GLIIHUHQFHVLQWHUPVRIIRXQGDWLRQVOHYHOVRIDQDO\VLVWKHRUHWLFDODVVXPSWLRQVDQGDOVRDUHDV
RIFRPPRQLQWHUHVW7KH\WKXVSRLQWWRZD\VLQZKLFKERWKVLGHVFDQLQIRUPUHVHDUFKZLWKLQ
WKH RWKHU DQG RQJRLQJ FKDOOHQJHV IRU ERWK 3DUPLJLDQL 	 +RZDUG*UHQYLOOH  %\
IRFXVLQJRQWKHJURZWKRINQRZOHGJHDQGFRQVHQVXVRIYLHZVZLWKLQDGRPDLQVXFKUHYLHZ
SDSHUVFDQGHYHORSDQGIRFXVOLQHVRILQTXLU\/RFNH	*ROGHQ%LGGOH)XUWKHUPRUH
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

E\SRVLWLRQLQJWKHLUFRQWULEXWLRQZLWKLQDGHILQHGILHOG2VZLFNHWDOUHYLHZHUVZKR
RUJDQL]HWKH OLWHUDWXUHVHHN WRFDUHIXOO\ ILW LQWRDQHVWDEOLVKHGJURXSRIDXWKRUVPLQLQJ WKDW
VHDPRINQRZOHGJH)RULQVWDQFH7XUQHUEXLOGVGLUHFWO\IURP3DUPLJLDQL	+RZDUG
*UHQYLOOH¶V HDUOLHU UHYLHZ E\ IRFXVLQJ RQ WKH WHPSRUDO GLPHQVLRQ RI URXWLQHV ZLWKLQ ERWK
FDSDELOLWLHVDQGSUDFWLFHSHUVSHFWLYHV8VLQJWKLVHDUOLHURUJDQL]DWLRQDOVFKHPH7XUQHUIXUWKHU
FDWHJRUL]HV WKH OLWHUDWXUH LQWR WHPSRUDO DQWHFHGHQWV RXWFRPHV DQG HYROXWLRQ :LWKLQ HDFK
SHUVSHFWLYHKHGLVFXVVHVWLPHDVDVLJQDOIRUDFWLRQWLPHDQGRXWFRPHVDQGWKHHYROXWLRQRI
URXWLQHVRYHUWLPH7XUQHUWKHQIHHGVWKHVHILQGLQJVEDFNLQWRWKHFDSDELOLWLHVSUDFWLFH
GLFKRWRP\KLJKOLJKWLQJ WKHH[WHUQDODQG LQWHUQDOG\QDPLFVRI WKHFDSDELOLWLHVDQGSUDFWLFH
EDVHGYLHZVUHVSHFWLYHO\,QWKLVPDQQHUUHYLHZVZKLFKRUJDQL]HDQGFDWHJRUL]HWKHOLWHUDWXUH
FDQFRQWULEXWH WR WKHJURZWKDQGGHYHORSPHQWRI WKHRU\ZLWKLQDGRPDLQKHOSLQJ WR VKDSH
HPHUJHQWWKHPHVDQGUHVHDUFKVWUHDPV+RZHYHUDWWLPHVVXFKRUJDQL]DWLRQDODFWLYLWLHVFDQ
IDLOWRKLJKOLJKWLPSRUWDQWOLPLWDWLRQVDQGFRQWUDGLFWLRQVZLWKLQWKHGRPDLQDVDZKROH

3UREOHPDWL]LQJ WKH OLWHUDWXUH ,Q WKLV FDWHJRU\ DXWKRUV VHHN WR VWLPXODWH WKHRU\
GHYHORSPHQWE\SUREOHPDWL]LQJWKHOLWHUDWXUHZLWKLQDJLYHQGRPDLQ6KHSKHUG	6XGGDE\
 5HVHDUFKHUV WKXV UHYLHZ WKH FXUUHQW ERG\ RI OLWHUDWXUH WR LGHQWLI\ D WHQVLRQ RU
RSSRVLWLRQZKLFKUHSUHVHQWVWKHVWDUWLQJSRLQWIRUQRYHOWKHRUL]LQJ6XGGDE\HWDO,Q
WKLVZD\DXWKRUVFDQVKRZWKHOLWHUDWXUHLVLQFRPSOHWHLQDGHTXDWHRULQFRPPHQVXUDEOH/RFNH
	 *ROGHQ%LGGOH  5RZH  DQG FKDOOHQJH WDNHQIRUJUDQWHG DVVXPSWLRQV LQ DQ
HVWDEOLVKHGOLWHUDWXUH1DGNDUQLHWDO)RUH[DPSOH6ULYDVWDYDSUREOHPDWL]HVWKH
OLWHUDWXUHVRQ*UHHQ6XSSO\&KDLQ0DQDJHPHQW7KLVKLJKO\FLWHGSDSHUDUJXHVWKHODFNRID
JHQHUDOLVW IUDPHRI UHIHUHQFH IRUJUHHQVXSSO\FKDLQPDQDJHPHQW7KHDXWKRU VXJJHVWV WKDW
UHJXODWRU\ERGLHVVHHNLQJWRHQKDQFHJURZWKRIEXVLQHVVDQGHFRQRP\UHTXLUHVXFKDIUDPH
RIUHIHUHQFHLQRUGHUWRDFKLHYHUHVXOWV6ULYDVWDYD6FKRO]	5H\GRQHTXDOO\
SUREOHPDWL]H WKH H[SODQDWRU\ SRZHU RI D *HQHUDOL]HG 'DUZLQLVW DSSURDFK LQ VWXGLHV RI
RUJDQL]DWLRQV7KHDXWKRUVDUJXHWKDWWKHDSSURDFKLVLQVXIILFLHQWO\FOHDUDERXWHYROXWLRQDU\
SURFHVVHVLQWKHVRFLDOGRPDLQDVSHFWVRIWKHLUSURGXFWVDQGWKHQDWXUHRIHYROYLQJSRSXODWLRQV
RIRUJDQL]DWLRQV7KH\WKHUHIRUHFDXWLRQDJDLQVWWUDQVIHUULQJVXFKPHWDSKRUVEHWZHHQGRPDLQV
DVGLVWDODVELRORJ\DQGVRFLDOVFLHQFH6FKRO]	5H\GRQ

:KLOVWDSUREOHPDWL]LQJVWUDWHJ\PLJKWEHVHHQWRIDOOZLWKLQWKHPLQHUDSSURDFKWKH
UHVHDUFKHULVVHHNLQJWRXSVHWWKHVWDWXVTXRZLWKLQDQH[LVWLQJPLQH7KLVSURFHVVFDQOHDGWR
RSSRUWXQLWLHV WR FUHDWH QHZ RU FDSWXUH H[LVWLQJ NQRZOHGJH VHDPV DQGRU PLQH WKHVH XVLQJ
GLIIHUHQWDSSURDFKHVRUWHFKQLTXHVWKXVJHQHUDWLQJQHZZD\VRIXQGHUVWDQGLQJZLWKLQDJLYHQ
DUHDRIFRQFHUQ$OYHVVRQ	6DQGEHUJ)RUH[DPSOH)HOLQ	)RVVSUREOHPDWL]H
WKHOLWHUDWXUHRQURXWLQHVE\DUJXLQJWKDWLWKDVRYHUO\IRFXVHGDWWHQWLRQRQWKHFROOHFWLYHOHYHO
LJQRULQJ LPSRUWDQW PLFURIRXQGDWLRQV $V D UHVXOW WKH\ DUJXH LW LV GLIILFXOW IRU WKH URXWLQH
FRQFHSWWRH[SORUHWKHRULJLQVRIWKHVDPHSKHQRPHQD7KLVFUHDWHVWKHRSSRUWXQLW\IRUQHZ
VWUDQGVRIUHVHDUFKDV)HOLQ	)RVVPDNHWKHFDVHIRUURXWLQHVUHVHDUFKWRUHQHZLWV
IRFXVRQ WKHRULJLQVRI URXWLQHV LQWHQWLRQDOLW\DQGDJJUHJDWLRQIURPPLFUR WRPDFUROHYHOV
3UREOHPDWL]LQJOLWHUDWXUHVFDQWKHUHIRUHUHGHILQHUHVHDUFKGLUHFWLRQVRURSHQXSQHZVHDPVRI
NQRZOHGJHZLWKLQDJLYHQGRPDLQ$WWKHVDPHWLPHLQPDQ\FDVHVWKHUHVHDUFKHUGRHVQRW
TXHVWLRQ WKH YDOLGLW\ RI WKH RYHUDOO PLQH LH WKH ERXQGHG GRPDLQ RI NQRZOHGJH DQG E\
KLJKOLJKWLQJQRQFRKHUHQFHDXWKRUVPHUHO\KLJKOLJKWGLIIHUHQWDSSURDFKHVDVEHORQJLQJWRD
FRPPRQUHVHDUFKSURJUDPRUJRDOEXWOLQNHGE\GLVDJUHHPHQW/RFNH	*ROGHQ%LGGOH

,GHQWLI\LQJ DQG H[SRVLQJ FRQWUDGLFWLRQV )LQDOO\ KHUH DXWKRUV H[WHQG WKH
SUREOHPDWL]LQJ DSSURDFK DQG GHYHORS WKHRU\ E\ FKDOOHQJLQJ WKH WKHRUHWLFDO IRXQGDWLRQV RU
LPSOLFLWDVVXPSWLRQVZLWKLQDGRPDLQRILQWHUHVW$OYHVVRQ	6DQGEHUJ6XGGDE\HWDO
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

7KH\PLJKWDFKLHYHWKLVE\VHWWLQJXSWZRFRPSHWLQJYLHZVDJDLQVWWKHRWKHUDQGLQVR
GRLQJLGHQWLI\LQJVLPLODULWLHVDQGGLIIHUHQFHVEHWZHHQWKHWZR)RUH[DPSOH9DJKHO\	-XOLHQ
 H[SRVH FRQWUDGLFWLRQV LQ WKH OLWHUDWXUH RQ RSSRUWXQLW\ LGHQWLILFDWLRQ +DYLQJ ILUVW
LGHQWLILHGWZREURDGFDPSVZLWKLQWKHOLWHUDWXUHQDPHO\RSSRUWXQLW\GLVFRYHU\DQGRSSRUWXQLW\
HQDFWPHQW WKH\ WKHQ DUJXH WKDW QHLWKHU FDPS KDV H[SORUHG WKH SURFHVV WKURXJK ZKLFK
HQWUHSUHQHXUVDFWXDOO\LGHQWLI\RSSRUWXQLWLHV7DNLQJDQLQIRUPDWLRQSURFHVVLQJYLHZWKH\WKHQ
LQWHJUDWHWKHVHWZRDSSDUHQWO\RSSRVLWHYLHZSRLQWV9DJKHO\	-XOLHQ%\LGHQWLI\LQJ
FRQWUDGLFWLRQVVFKRODUVSUHVHQWDPXFKJUHDWHUFKDOOHQJHWRWKHZD\WKLQJVZRUNZLWKLQWKH
PLQH DQG ZKR KROGV WKH EDODQFH RI SRZHU 0DRQ HW DO  UHYLHZ WKH OLWHUDWXUHV RQ
FRUSRUDWHVRFLDOUHVSRQVLELOLW\&65DQGLWVPLFUROHYHOLPSDFWV7KH\SURSRVHDQLQWHJUDWLYH
IUDPHZRUN WR WUDFN SUREOHPDWLF RXWFRPHV RI &65 DFWLYLWLHV RQ LQWHUQDO DQG H[WHUQDO
VWDNHKROGHUV  8VLQJ D SDUDGR[EDVHG SHUVSHFWLYH WKLV UHYLHZ UHYHDOV KRZ FRQWH[WXDO DQG
SHUVRQDOFRQWUDGLFWLRQVFDQVHWRIIXQGHVLUDEOHUHODWLRQDORXWFRPHVRI&657KHSDSHURIIHUVD
UHVHDUFKDJHQGDIRUGHYHORSLQJDEHWWHUXQGHUVWDQGLQJRI&65UHODWHGWHQVLRQV

%\H[SRVLQJFRQWUDGLFWLRQVDXWKRUVFDQFRQVWUXFWDP\VWHU\IRFXVLQJRQEUHDNGRZQV
DQGGLVFUHSDQFLHVEHWZHHQHPSLULFDOPDWHULDODQGSUHYDLOLQJWKHRULHV$OYHVVRQ	.lUUHPDQ
(TXDOO\E\VHWWLQJXSRQHDSSURDFKDJDLQVWDQRWKHUWKURXJKFRQWUDVWLYHH[SODQDWLRQ
DXWKRUVFRPSDUHWKHH[SODQDWRU\SRZHURIFXUUHQWNH\FRQVWUXFWVZLWKDOWHUQDWLYHH[SODQDWLRQV
6XGGDE\HWDO0DUORZH[SRVHVDFRQWUDGLFWLRQLQ+50UHVHDUFKLQVPDOOILUPV
H[SORULQJ GLIIHUHQFHV LQ KRZ KXPDQ UHVRXUFHV DUH PDQDJHG EHWZHHQ VPDOO DQG ODUJH
RUJDQL]DWLRQV7KLVH[HUFLVHUDLVHVGRXEWRYHUZKHWKHUWKHIRUPHUFDQEHDQDO\]HGZLWKLQDQ
+50 IUDPHZRUN 0DUORZ  0DUORZ FULWLTXHV WKH FRQFHSWXDO VWDQGLQJ RI +50 E\
H[DPLQLQJ WKH ZD\ HPSOR\PHQW UHODWLRQVKLSV LQ VPDOO ILUPV KDYH EHHQ DQDO\]HG 0DUORZ
FRQFOXGHVWKDWJLYHQOLPLWDWLRQVLQKRZ+50KDVEHHQFRQFHSWXDOL]HGGXHWRLWVIRFXV
RQ ODUJH ILUPV LWV DSSOLFDWLRQ WR VPDOO ILUPV LV QRW SURGXFWLYH $XWKRUV ZKR KLJKOLJKW
FRQWUDGLFWLRQVLQWKLVZD\SUHVHQWDWKUHDWWRWKHVWDWXVTXRZLWKLQH[LVWLQJPLQHVSRWHQWLDOO\
VKDSLQJ WKH IRXQGDWLRQV RI WKHRU\ ZLWKLQ%\ H[SRVLQJ IXQGDPHQWDO FRQWUDGLFWLRQV DXWKRUV
KRSHWRUDOO\VXSSRUWIRUWKHLUFDXVHDQGVRLQFUHDVHWKHLUFKDQFHVRIJUDEELQJH[WUDVHDPVSDFH
+RZHYHUVXFKGLUHFWDWWDFNVFDQSURYRNHGHIHQVLYHUHDFWLRQVIURPERWKUHDGHUVDQGUHYLHZHUV

3URVSHFWRUV

:KLOVWPLQHUVVHHNWRH[SORUHDQGH[SORLWXQGHUUHVHDUFKHGDUHDVZLWKLQDGRPDLQRI
NQRZOHGJHSURVSHFWRUVVHWWKHLUVLJKWVEH\RQGH[LVWLQJPLQHV7KHSURVSHFWRUDLPVWRLGHQWLI\
QHZOLQHVRILQTXLU\DFURVVDQGEHWZHHQGRPDLQVDQGGLVFLSOLQHV±DV&R]]RGHVFULEHV
ZLWK UHIHUHQFH WR SKLORVRSKHUV SURSRVLQJ QHZ LGHDV IRU XQGHUVWDQGLQJ RUJDQL]DWLRQDO
SKHQRPHQD VHH DOVR 1XJHQW  ZLWK UHVSHFW WR KLVWRULDQV ,Q WKLV PDQQHU SURVSHFWLQJ
DXWKRUVXVHOLWHUDWXUHUHYLHZVWREULGJHDFURVVLVRODWHGVLORVRINQRZOHGJH+RRQ	%DOXFK
 $V RQH PRYHV DORQJ WKH PLQHUSURVSHFWRU FRQWLQXXP FRQWULEXWLRQV EHFRPH
LQFUHDVLQJO\OHVVERXQGWRSULRUDVVXPSWLRQVDQGORJLFZLWKLQDJLYHQOLWHUDWXUH%DUQH\
DV³LQVWLWXWLRQDOL]HGOLQHVRIUHDVRQLQJ´DUHGLVUXSWHG6DQGEHUJ	$OYHVVRQ*LYHQWKH
ZLGHU UDQJH RI OLWHUDWXUHV LQFOXGHG LQ SURVSHFWRU UHYLHZV ZKHQ FRPSDUHG WR µSXUH¶ PLQHU
UHYLHZV OLWHUDWXUH VHDUFK LQFOXVLRQ FULWHULD WHQG WR EH PRUH VHOHFWLYH ZLWKLQ HDFK RI WKH
GRPDLQVIURPZKLFKDUWLFOHVDUHGUDZQ'HQ\HU	7UDQILHOG5RZH)XUWKHUPRUH
WKHFULWLTXHRIWKHVHOLWHUDWXUHVRFFXUVRIWHQZLWKUHVSHFWWRWKHRULHVDQGDSSURDFKHVGUDZQIURP
RWKHUGLVFLSOLQHV:HEVWHU	:DWVRQDVDXWKRUVWUDQVIHU WKHRULHVGHYHORSDQDORJLHV
DQG PHWDSKRUV EOHQGLQJ DQG PHUJLQJ RI OLWHUDWXUHV DFURVV GRPDLQV DQG VHWWLQJ RXW µQHZ¶
QDUUDWLYHVDQGFRQFHSWXDOL]DWLRQV$VREVHUYHGHDUOLHULWVKRXOGEHQRWHGWKHVHDSSURDFKHVDUH
QRWPXWXDOO\H[FOXVLYHDQGLQGHHGVFKRODUVPD\SXUVXHPRUHWKDQRQHVLPXOWDQHRXVO\7KH
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

SURYLVLRQKHUHRIWKHPLQHUSURVSHFWRUFRQWLQXXPRIIHUVVWUDWHJLHVZKLFKZLOOHQDEOHDXWKRUV
WRWDNHLQIRUPHGGHFLVLRQVUHJDUGLQJZKHUHWRSODFHWKHLUUHYLHZZLWKLQWKHIUDPHZRUNDQGWR
PDQDJHWKHULVNVDQGEHQHILWVDFFRUGLQJO\

7UDQVIHUULQJ WKHRULHV DFURVV GRPDLQV ,Q WKLV VWUDWHJ\ DXWKRUV VHHN WR PDNH D
FRQFHSWXDOFRQWULEXWLRQE\WUDQVIHUULQJWKHRULHVEHWZHHQGRPDLQVRUDSSO\LQJDWKHRU\IURP
RQHWRDQRWKHUGRPDLQ1DGNDUQLHWDO7KHWUDQVIHUKHUHRFFXUVDWODUJHO\DVXEVWDQWLYH
OHYHORUDUHDRIDSSOLFDWLRQ*ODVHU	6WUDXVVDQGDVDUHVXOW WKHDSSURDFKGRHVQRW
FKDOOHQJHWKHXQGHUO\LQJWKHRU\WKDWLVWUDQVIHUUHG)RUH[DPSOH'LRQ\VLRX	7VRXNDV
LPSRUWWKHFRQFHSWRIV\PEROLFLQWHUDFWLRQLVP0HDGWRFRQFHSWXDOL]HWKHSURFHVVRI
URXWLQH IRUPDWLRQ7KH\ WKXVXVH0HDG¶VFRQFHSWRI µUROH WDNLQJ¶ WRGHYHORSDQDFFRXQWRI
URXWLQH HPHUJHQFH H[WHQGLQJ WKH RVWHQVLYHSHUIRUPDWLYH FRQFHSWXDOL]DWLRQ SXW IRUZDUG E\
SUDFWLFHVFKRODUV)HOGPDQ	3HQWODQG7KHSURFHVVRIWUDQVIHUULQJFRQFHSWVDQGWKHRULHV
LVPRWLYDWHGE\WKHGHVLUHWRDSSO\HVWDEOLVKHGWKHRULHVWRDQHZHPSLULFDOVHWWLQJ6XGGDE\HW
DO7KLVVWUDWHJ\FDQEHYLHZHGDVWKHEHJLQQLQJVRIDSURVSHFWRUDSSURDFKLQWKDWWKH
VFKRODU LV PRYLQJDZD\ IURPRQHHVWDEOLVKHGPLQH DQG WUDQVIHUULQJ WHFKQLTXHV WR DQRWKHU
3KHOSV HW DO  IRU LQVWDQFH WUDQVIHU FRQFHSWV IURP DEVRUSWLYH FDSDFLW\ &RKHQ 	
/HYLQWKDO  WR GHYHORS D IUDPHZRUN IRU VPDOO ILUP JURZWK %\ LQWHJUDWLQJ DEVRUSWLYH
FDSDFLW\ LQWR D FDSDELOLW\ PRGHO WKH\ VXJJHVW WKDW ILUPV DUH GLIIHUHQWLDOO\ DEOH WR DFTXLUH
DVVLPLODWHWUDQVIRUPDQGDSSO\NQRZOHGJHWRQDYLJDWHNH\JURZWKWLSSLQJSRLQWV3KHOSVHWDO
7KH\WKXVVHHNWRVKLIWWKHVWXG\RIVPDOOILUPJURZWKDZD\IURPOLIHF\FOHPRGHOVE\
SURSRVLQJDQDOWHUQDWLYHFRQFHSWXDOIUDPHZRUNIRUWKHJURZLQJILUP

7KHWUDQVIHURIWKHRULHVFDQWKHUHIRUHUHVXOWLQPRUHVLJQLILFDQWFRQFHSWXDOLQVLJKWVDQG
LQQRYDWLRQDQGZLWKWKLVSRWHQWLDOUHZDUGVRYHUWLPH=DKUD	*HUDUGDOVRDSSO\WKH
FRQFHSW RI DEVRUSWLYH FDSDFLW\ WR UHFRQFHSWXDOL]H G\QDPLF FDSDELOLWLHV ZKLFK SHUWDLQ WR
NQRZOHGJH FUHDWLRQ DQG XWLOL]DWLRQ WKDW HQKDQFHV D ILUP
V DELOLW\ WR JDLQ DQG VXVWDLQ D
FRPSHWLWLYHDGYDQWDJH,QWKLVSURFHVV=DKUD	*HUDUGLQWURGXFHQHZLQVLJKWVLQWRWKLV
OLWHUDWXUHE\UHGHILQLQJDEVRUSWLYHFDSDFLW\DVDVHWRIRUJDQL]DWLRQDOURXWLQHVDQGSURFHVVHVE\
ZKLFK ILUPV DFTXLUH DVVLPLODWH WUDQVIRUP DQG H[SORLW NQRZOHGJH WR SURGXFH D G\QDPLF
RUJDQL]DWLRQDOFDSDELOLW\:KLOVWWKHWUDQVIHUDSSURDFKFDQOHDGWRVXFKLQVLJKWVWKURXJKWKH
FURVVIHUWLOL]DWLRQRILGHDVWUDQVIHURUVWHQGWRVWLFNWRDQGEXLOGXSRQWKHRUHWLFDOIRXQGDWLRQV
GHYHORSHGE\VFKRODUVLQWKHVRXUFHPLQH)RULQVWDQFH'LRQ\VLRX	7VRXNDVWUDQVIHU
WKHFRQFHSWRIUROHWDNLQJIURPV\PEROLFLQWHUDFWLRQLVP0HDGWRUHZRUNWKHSUDFWLFH
YLHZ LQWHUSUHWDWLRQ RI WKH URXWLQHV DV QRWHG DERYH ,Q DGGLWLRQ VXFK ERXQGDU\ VSDQQLQJ
UHVHDUFK FDQEH FKDOOHQJHGE\ WKHGLVFLSOLQDU\ WKLQNLQJ LQERWK VRXUFH DQG WDUJHWGRPDLQV
OLPLWLQJWKHSRWHQWLDOIRUVXFKFURVV±IHUWLOL]DWLRQ1DGNDUQLHWDO

'HYHORSLQJDQDORJLHVDQGPHWDSKRUVDFURVVGRPDLQV7KLVWUDQVIHUEHWZHHQGRPDLQV
RFFXUVDWDKLJKHUOHYHORIDEVWUDFWLRQWKURXJKIRUPDOWKHRU\RUJUDQGQDUUDWLYHV&RUQHOLVVHQ
)RUH[DPSOH6LPRQWRQGUDZVRQWKHPHWDSKRURIHYROXWLRQWRFRQFHSWXDOL]HD
EOLQGYDULDWLRQ DQG VHOHFWLYHUHWHQWLRQ PRGHO RI FUHDWLYLW\ )RFXVLQJ RQ WKH PHFKDQLVP RI
EOLQGYDULDWLRQKHGUDZVRQH[SHULPHQWDOSV\FKRPHWULFDQGKLVWRULRPHWULFOLWHUDWXUHVDFURVV
WKHILHOGWRVXSSRUWKLVYLHZWKDWLGHDVPRVWO\HPHUJHIURPDEOLQGYDULDWLRQSURFHVV6LPRQWRQ
8VLQJWKHPHWDSKRURIHYROXWLRQ6LPRQWRQWKXVSUHVHQWVSULRUOLWHUDWXUHWKURXJKDQHZ
FRQFHSWXDO OHQV ,Q WKLV PDQQHU PHWDSKRUV DOVR LQYROYH WKH WUDQVIHU RI LQIRUPDWLRQ IURP D
VRXUFHGRPDLQWRDWDUJHWGRPDLQ7VRXNDV:KLOVWWKHDXWKRUVHHNVWRUHYHDODGHHS
VWUXFWXUHWKDWH[LVWVEHWZHHQWKHWZRGRPDLQV&RUQHOLVVHQWKHVLPLODULW\EHWZHHQWKHP
LV OHVV FOHDU FXW $V D UHVXOW WKLV DSSURDFK FKDOOHQJHV HVWDEOLVKHG YLHZV ZLWKLQ WKH WDUJHW
GRPDLQg]ELOJLQHWDOXVHVWKHPHWDSKRURIDµEOLQGVSRW¶LQWKLVZD\WRFDSWXUHWKH
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

ODFNRIFRQQHFWLRQEHWZHHQSRVLWLYLVWDQGFULWLFDOUHVHDUFKRQZRUNOLIHEDODQFH7KHDXWKRUV
DUJXH WKH FDVH IRU DQ LQWHUVHFWLRQDO DSSURDFK ZKLFK GUDZV XSRQ OHQVHV RI GLYHUVLW\ DQG
LQWHUVHFWLRQDOLW\WRVKRZSUHYLRXVO\KLGGHQSUDFWLFHVDPRQJGLYHUVHZRUNLQJIDPLOLHV

6FKRODUVZKRDGRSWPHWDSKRUVFRXOGEHUHJDUGHGDVQRZILUPO\ZLWKLQWKHSURVSHFWRU
SDWKDVWKH\VHWRXWEH\RQGH[LVWLQJPLQHVWRLGHQWLI\RSSRUWXQLWLHVDQGSDWWHUQVRIGLVFRYHU\
LQRWKHUV0DUTXLV	7LOFVLN DOVRXVH DELRORJ\PHWDSKRU LPSULQWLQJ WRGHYHORSD
PXOWLOHYHOWKHRU\RIFKDQJHDQGSHUVLVWHQFHLQRUJDQL]DWLRQV'UDZLQJRQFRUHFRQFHSWVIURP
ELRORJ\ WKH\EHJLQE\GHILQLQJ WKHFRQFHSWRI LPSULQWLQJ LQRUJDQL]DWLRQDO WHUPVDQG WKHQ
H[SORUHSURFHVVHVRILPSULQWLQJDWWKHOHYHORIWKHLQGLYLGXDORUJDQL]DWLRQDQGLQGXVWU\,QVR
GRLQJ 0DUTXLV 	 7LOFVLN  VKHG QHZ OLJKW RQ UDQJH RI OLWHUDWXUHV IURP HDUO\ FDUHHU
IRUPDWLRQ WR QHZ YHQWXUH FUHDWLRQ &RUQHOLVVHQ  DVVHVVHV PHWDSKRUV WKURXJK WKHLU
DSWQHVVRUPHDQLQJIXOQHVVRUZKHWKHUWKH\RIIHUQHZLQVLJKWVLQWRDQXQIDPLOLDUILHOGDQGWKH
µGLVWDQFH¶EHWZHHQWKHGRPDLQV7KHJUHDWHUWKHFRQWH[WXDOGLVWDQFHEHWZHHQWKHWZRGRPDLQV
HJELRORJ\DQGPDQDJHPHQWWKHQWKHEHWWHUWKHSURVSHFWVRIWKHPHWDSKRUEHLQJLQVLJKWIXO
&RUQHOLVVHQ  0RUJDQ  +RZHYHU DV WKH VWUDWHJ\ LV ODUJHO\ RQHGLUHFWLRQDO
WKHRUHWLFDODVVXPSWLRQVIURPWKHVRXUFHGRPDLQDUHDJDLQQRWTXHVWLRQHG$VDUHVXOWLIWKHVH
VRXUFHIRXQGDWLRQVEHFRPHGLVFUHGLWHGRUUHGXQGDQWWKHQWKHEDVLVRIWKHSURVSHFWRUV¶VWUDWHJ\
OLNHZLVHFROODSVHVDVDUJXHGE\6FKRO]	5H\GRQDERYH

%OHQGLQJ DQG PHUJLQJ RI OLWHUDWXUHV DFURVV GRPDLQV 7KLV VWUDWHJ\ H[WHQGV WKH
ERUURZLQJRIWKHRULHVDWDKLJKHUOHYHORIDEVWUDFWLRQE\GHYHORSLQJWKHRU\LQERWKWKHVRXUFH
DQGWDUJHWGRPDLQV$QH[DPSOHRIWKLVLVSURYLGHGE\6DQWRVHWDOZKRH[SORUHKRZ
IDUVWXGLHVFDUULHGRXWRQZRPHQHQWUHSUHQHXUVRYHUWKHODVWIRXUGHFDGHVZLWKLQDQGRXWVLGH
RIPDQDJHPHQWVWXGLHVKDYHLPSDFWHGRQWKHRULHVRIHQWUHSUHQHXUVKLS7KH\EULQJLQWRWKH
EXVLQHVVDQGPDQDJHPHQWOLWHUDWXUHVIURPGLVFLSOLQDU\DUHDVUHODWHGWRZRPHQ¶VVWXGLHVVXFK
DVVRFLRORJ\DQGDQWKURSRORJ\DQGLQVRGRLQJWKH\UHIOHFWRQKRZWKHRULHVUHODWLQJWRZRPHQ
HQWUHSUHQHXUV KDYH LPSDFWHG RQ WKHRULHV RI HQWUHSUHQHXUVKLS ZLWKLQ D EURDGHU FRQWH[W
%OHQGLQJLQWKLVZD\LQYROYHVWKHSURMHFWLRQRIPHQWDOIUDPHVIURPWZRGRPDLQVLQWRDVHSDUDWH
µEOHQGHG¶ PHQWDO VSDFH &RUQHOLVVHQ 	 'XUDQG  %OHQGLQJ LV WKXV D WZRZD\
FRUUHVSRQGHQFHLQYROYLQJPHDQLQJIXOHQJDJHPHQWLQERWKGRPDLQVSURGXFLQJQHZLQVLJKWVLQ
ERWK 2VZLFN HW DO  6FKRHQHERUQ HW DO  )RU H[DPSOH $UJRWH 	 *XR 
FRQWULEXWHWRWKHOLWHUDWXUHVLQURXWLQHVDQGWUDQVDFWLYHPHPRU\V\VWHPV706E\FRPSDULQJ
DQGFRQWUDVWLQJOLWHUDWXUHVLQERWK7KH\H[DPLQHWKHG\QDPLFVRIFKDQJHZLWKLQHDFKOLWHUDWXUH
DQGWKHQFRQVLGHUWKHSRWHQWLDOUHFLSURFDOUHODWLRQVKLSEHWZHHQWKHWZRFRQFHSWV7KLVUHVXOWV
LQQHZLQVLJKWVLQERWKOLWHUDWXUHVDVWKH\SURSRVHWKDWRQWKHRQHKDQGDURXWLQHFDQVHHGD
706DQGRQWKHRWKHUD706FDQFU\VWDOL]HLQWRDURXWLQH$UJRWH	*XR%\EULQJLQJ
WKHVHWZROLWHUDWXUHVWRJHWKHUWKH\WKXVVHHGLGHDVIRUIXWXUHUHVHDUFKLQERWK

7KHVHEOHQGLQJSURVSHFWRUV WKXV VWUDGGOHPXOWLSOHPLQHV WR LGHQWLI\RSSRUWXQLWLHV WR
PDNHFRQFHSWXDOFRQWULEXWLRQVLQERWKDQGEH\RQG&RUQHOLVVHQIRUH[DPSOHUHYLHZV
OLWHUDWXUHZKLFKKDVDGRSWHGWKHµRUJDQL]DWLRQDVWKHDWUH¶PHWDSKRU+HVKRZVWKDWWKHHPHUJHQW
PHDQLQJVWUXFWXUHRIWKLVPHWDSKRUFDQQRWEHH[SODLQHGRUUHGXFHGWRFRQFHSWVIURPWKHVRXUFH
RU WDUJHW GRPDLQV LH WKHDWUH DQG RUJDQL]DWLRQV UHVSHFWLYHO\ +H IXUWKHU DUJXHV WKDW WKH
EOHQGHGVWUXFWXUHIURPERWKGRPDLQVFDQEHWUDQVODWHGEDFNWRLQSXWFRQFHSWVWRSURYLGHQHZ
FRQFHSWXDO LQVLJKWV &RUQHOLVVHQ  7KH FRPELQDWLRQ RI WKHRULHV DFURVV GRPDLQV LV
FRPSOLFDWHGE\ WKHFRQFHSWXDOGLVWDQFHEHWZHHQ WKHSKHQRPHQDXQGHUH[DPLQDWLRQDQG WKH
XQGHUO\LQJDVVXPSWLRQVRIHDFKWKHRUHWLFDOOHQVHV2NKX\VHQ	%RQDUGL$QDGGLWLRQDO
FKDOOHQJHUHODWHVWRWKHFRPSDWLELOLW\RIOHQVHVRUWKHGHJUHHWRZKLFKWKHGLIIHUHQWWKHRULHV
µUHO\ RQ VLPLODU RU GLVVLPLODU LQGLYLGXDO GHFLVLRQPDNLQJ SURFHVVHV RUJDQL]DWLRQDO
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

PHFKDQLVPV RU RWKHU SURSHUWLHV LQ WKH GHYHORSPHQW RI WKHLU H[SODQDWLRQV¶ 2NKX\VHQ 	
%RQDUGL,IWKHRULHVDUHWRRFORVHWRJHWKHULQWHUPVRIVKDULQJFRPSDWLEOHDVVXPSWLRQV
DQGDGGUHVVLQJ VLPLODUSKHQRPHQD WKH\ FDQ VWUXJJOH WR VKRZVXIILFLHQWQRYHOW\ WRZDUUDQW
SXEOLFDWLRQ6XGGDE\HWDO2QWKHRWKHUKDQGWKHIXUWKHUWKHGLVWDQFHEHWZHHQDQGWKH
PRUH LQFRPSDWLEOH WKHXQGHUO\LQJDVVXPSWLRQVDSSHDU LQFRPSDWLEOH WKHQ WKHPRUHGLIILFXOW
SDSHUVDUHWRFUDIW2NKX\VHQ	%RQDUGL6XGGDE\HWDO

6HWWLQJ RXW µQHZ¶ QDUUDWLYHV DQG FRQFHSWXDOL]DWLRQV 7KLV ILQDO SURVSHFWRU VWUDWHJ\
OHDYHVWKHGRRURSHQVRWRVSHDNWRSRVVLEOHQHZFRQFHSWXDOL]DWLRQVQRWQHFHVVDULO\HPDQDWLQJ
IURPRWKHUGLVFLSOLQHVDQGZLWKQRSUHFHGHQWLQDQ\RWKHUILHOGRIVWXG\±ZKDW&R]]R
PLJKW GHVFULEH DV µSUHWKHRUHWLFDO¶ LGHDV RSHQLQJ XS QHZ SDWKZD\V RU VHDPV RI JROG IRU
VFKRODUO\ LQYHVWLJDWLRQ 7KHVH QHZ QDUUDWLYHV FDQ VLGHVWHS EXLOGLQJ RQ RU FKDOOHQJLQJ DQ
H[LVWLQJOLWHUDWXUH6DQGEHUJ	$OYHVVRQ5KRGHV	3XOOHQIRULQVWDQFHVWHSLQWR
XQFKDUWHG ZDWHUV DV WKH\ GUDZ XSRQ LQVLJKWV IURP IHPLQLVW WKHRU\ DQG SROLWLFDO WKHRORJ\
DUWLFXODWLQJFRUSRUDWHEXVLQHVVHWKLFVDVDSXEOLFJORULILFDWLRQRIFRUSRUDWHSRZHUEDVHGRQD
SDWULDUFKDOFRQFHSWLRQRIWKHFRUSRUDWLRQDVGHHSO\URRWHGLQ&KULVWLDQFHUHPRQLDOSUDFWLFHV
6HWWLQJRXWQHZWKHRUHWLFDODJHQGDVIRUXQGHUVWDQGLQJWKHUHDVRQVIRUFRUSRUDWHDGRSWLRQRI
EXVLQHVVHWKLFV WKH\EDODQFH WKHLUFUHDWLYHH[SORUDWLRQRI WKHRU\ZKLFKPD\GHVWDELOL]H WKH
HWKLFDO JORULILFDWLRQ RI WKH FRUSRUDWLRQ GLVSODFLQJ FRUSRUDWH PDVFXOLQLVW SULYLOHJH ZLWK WKH
UHTXLUHPHQWWRVKDSHWKHLUDUJXPHQWVVRWKDWWKHLUUHYLHZPD\EHORFDWHGZLWKLQDPDQDJHPHQW
VWXGLHVFRQWH[W,QPHWDSKRULFDOWHUPVWKHVHSURVSHFWRUVDUHQRWJXLGHGE\WKHH[SHULHQFHVRI
IRUPHUPLQHUVEXWXVHWKHLULQWXLWLRQDQGFUHDWLYHOHDSVWRLGHQWLI\VRXUFHVRIQHZPLQHV,Q
WKHLUUHYLHZRIFULVHVDQGFULVHVPDQDJHPHQW%XQG\HWDOEULGJHDFURVVGLVFLSOLQDU\
VLORHV LQWHJUDWLQJ OLWHUDWXUHV IURP VWUDWHJLF PDQDJHPHQW RUJDQL]DWLRQ WKHRU\ DQG
RUJDQL]DWLRQDOEHKDYLRUSXEOLFUHODWLRQVDQGFRUSRUDWHFRPPXQLFDWLRQ,QVRGRLQJWKH\FUHDWH
D IUDPHZRUN ZLWK LQFRUSRUDWHV WZR SHUVSHFWLYHV RQH LQWHUQDOO\ IRFXVHG RQ WHFKQLFDO DQG
VWUXFWXUDODVSHFWVRIDFULVLVDQGWKHRWKHUH[WHUQDOO\RULHQWHGWRZDUGPDQDJLQJVWDNHKROGHU
UHODWLRQVKLSV%XQG\HWDO%XQG\HWDOWKXVRSHQXSWKHSRVVLELOLW\IRUQHZ
WKHRUHWLFDO GHYHORSPHQW ZLWKLQ DQG DFURVV OLWHUDWXUHV ZLWK WKHLU IUDPHZRUN VHUYLQJ DV D
IRXQGDWLRQIRUIXWXUHPXOWLOHYHOUHVHDUFKRQFULVHVDQGFULVLVPDQDJHPHQW

6HWWLQJRXWQHZSDWKVRUSXUHSURVSHFWLQJLVFRQVLGHUHGKLJKULVNZLWKPDQ\PRUH
PLVVHV WKDQ KLWV RYHU WLPH 1XJHQW  $XWKRUV PLJKW VHW RXW QHZ GLUHFWLRQV EDVHG RQ
SUDFWLFDO UDWLRQDOLW\ E\ VHWWLQJ FXUUHQW WKHRU\ DJDLQVW WKH DFWXDO SUDFWLFHV RI PDQDJHPHQW
6XGGDE\HWDO$OWHUQDWLYHO\UHVHDUFKHUVPLJKWXVHFRPSOH[UHDOZRUOGSUREOHPVDV
WKHVWDUWLQJSRLQWIRUWKHRUL]LQJEH\RQGHVWDEOLVKHGGRPDLQVRIWKHRUHWLFDOGLVFLSOLQHV7DNLQJ
WKHFRPSOH[OLIHMRXUQH\VRIHQWUHSUHQHXUVDVDVWDUWLQJSRLQW$OGULFK	<DQJGUDZRQ
DUDQJHRIOLWHUDWXUHDFURVVGRPDLQVRIURXWLQHVKDELWVDQGKHXULVWLFVWRDUJXHWKDWHQWUHSUHQHXUV
DFTXLUHWKHNQRZOHGJHWKH\QHHGWRRUJDQL]HQHZEXVLQHVVHVDFURVVWKHLUOLIHWLPHV7KLVPXOWL
GLVFLSOLQDU\DSSURDFKUHIOHFWV WKHFRPSOH[LW\RIVXFKFDUHHUSDWKVDVHQWUHSUHQHXUVDFTXLUH
NQRZOHGJHIURPIDPLO\VFKRROVDQGZRUNFDUHHUVSULRU WRWKHVWDUWXSVWDJH LQDGGLWLRQWR
OHDUQLQJ WKURXJK WKH VWDUWXSSURFHVV$OGULFK 	 <DQJ  WKXV LQWURGXFH DKROLVWLF OLIH
FRXUVHPRGHORIVHOHFWLRQDQGOHDUQLQJLQQDVFHQWHQWUHSUHQHXUVZKLFKVSDQVPXOWLSOHDUHDVRI
UHVHDUFK3URVSHFWRUVVXFKDVWKRVHPHQWLRQHGKHUHVHHNWREUHDNIUHHRISUHYDLOLQJQRUPVE\
ZULWLQJGLIIHUHQWO\EHLQJPRUHLPDJLQDWLYHH[SHULPHQWDOGLDORJLFDQGUHIOH[LYH*LOPRUHHW
DO$IWHUDOOZULWLQJLQWKHVRFLDOVFLHQFHVLVQRWMXVWDPDWWHURIUHSUHVHQWDWLRQEXWRI
µLPDJLQDWLRQRULJLQDOLW\SDUWLFXODULW\HPRWLRQDOLW\DQGH[SUHVVLYHQHVV¶5KRGHVS
+RZHYHUJLYHQWKHQRYHOW\RIWKHLUFRQWULEXWLRQVWKHVHSURVSHFWRUVPLJKWIDFHLQSUDFWLFH
HGLWRUUHYLHZHU FULWLFLVPV WKDW WKHLU UHYLHZV ODFN OHJLWLPDF\ ZLWKLQ DQ\ FDPS 7KXV SXUH
SURVSHFWRUVPLJKWH[SHULHQFHFRPSURPLVHGFDSDFLW\WRILQGWKHUHVRXUFHVQHHGHGWRVXSSRUW
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
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
WKHLUYHQWXUHV±LWLVQRWSRVVLEOHIRUDUHYLHZSDSHUWRGHYHORSWKHRU\LILWLVQHYHUSXEOLVKHG
7KLVVWUDWHJ\RISURVSHFWLQJIRUµQHZ¶VFKRODUO\JROGWKHUHIRUHUHSUHVHQWVDKLJKOHYHORIULVN
IRUDXWKRUVDVWKH\SXUVXHZKDWPD\EHFRPHOLIHORQJSURMHFWV

)URP/LWHUDWXUH5HYLHZVWR7KHRU\'HYHORSPHQW

5HIOHFWLQJRQWKHUDQJHRIUHYLHZVWUDWHJLHVWDNHQE\DXWKRUVRXWOLQHGDERYHLWLVLPSRUWDQWWR
GHILQHUHJDUGOHVVRIZKHUHDQDSSURDFKPLJKWEHORFDWHGRQWKHPLQHUSURVSHFWRUFRQWLQXXP
DWZKDWSRLQWGRHVDOLWHUDWXUHUHYLHZEHFRPHDWKHRU\SDSHUDQGYLFHYHUVD3URVSHFWRUVDIWHU
DOOLQFUHDVLQJO\PRYHLQWRWKHXQNQRZQDQGDZD\IURPHVWDEOLVKHGGRPDLQVRINQRZOHGJH,Q
UHODWLRQWROLWHUDWXUHUHYLHZVWKHQHHGIRUFRQWULEXWLRQVWRVXUSULVHLVSDUWLFXODUO\FKDOOHQJLQJ
'DYLV2QWKHRQHKDQGDUHYLHZE\GHILQLWLRQLQYROYHVUHVHDUFKLQJJDWKHULQJDQG
FRPELQJWKURXJKSULRUZRUNVWRSUHVHQWWKHILHOGLQDQHZOLJKWDQGRUVSRWSUHYLRXVO\XQVHHQ
WUHQGVRUJDSV2QWKHRWKHUWKHUHYLHZQHHGVWRGHYHORSWKHRU\GLYHUJLQJIURPZKLOVWDWWKH
VDPHWLPHDOLJQLQJLWVHOIWRDILHOGRIVWXG\5HYLHZLQJUHFRQVWUXFWVDQDFFRXQWRIWKHILHOGE\
UHSUHVHQWLQJ WKH OLWHUDWXUH DQG LQWHUYHQLQJ LQ WKH OLWHUDWXUH *RQG HW DO  7KXV WKH
,QWHUQDWLRQDO -RXUQDO RI 0DQDJHPHQW 5HYLHZV VHHNV SDSHUV ZKLFK ³PDNH VLJQLILFDQW
FRQFHSWXDO FRQWULEXWLRQV RIIHULQJ D VWUDWHJLF SODWIRUP IRU QHZ GLUHFWLRQV LQ UHVHDUFK DQG
PDNLQJDGLIIHUHQFHWRKRZVFKRODUVPLJKWFRQFHSWXDOLVHUHVHDUFKLQWKHLUUHVSHFWLYHILHOGV´
*DWUHOO	%UHVOLQS$WZKDWSRLQWWKHQGROLWHUDWXUHUHYLHZVEHFRPHWKHRU\SDSHUV
DQGZKDWGLIIHUHQWLDWHVWKHWZR":HSURSRVHWKDWUHJDUGOHVVRIZKHWKHULWPLQHVDULFKYHLQRI
VFKRODUO\NQRZOHGJHRUSURVSHFWVZLWKLQQHZWHUUDLQDUHYLHZSDSHUFDQEHGLIIHUHQWLDWHGIURP
D WKHRU\ SDSHU LQ WHUPV RI LWV µV\VWHPDWLFLW\¶ 5RZH  7UDQILHOG HW DO  6XFK
V\VWHPDWLFLW\LVOLNHO\WRLQFOXGHDQXPEHURIHOHPHQWVDQGZKLFKDWLWVFRUHUHTXLUHVWKHRU\
GHYHORSPHQWWREHVLWXDWHGDQGFRQWH[WXDOL]HGZLWKLQWKHHYLGHQFHEDVHSURYLGHGE\SUHYLRXV
UHVHDUFK

x )LUVWWKHUHYLHZVKRXOGEHWUDQVSDUHQW'HQ\HU	7UDQILHOGLQVHWWLQJRXWKRZ
WKH DXWKRUV LGHQWLILHG DQDO\]HG DQG LQWHUSUHWHG WKH OLWHUDWXUH 'HQ\HU 	 7UDQILHOG
 )LQN  7UDQILHOG HW DO  :KLOVW PHWKRGV PD\ GLIIHU WUDQVSDUHQF\
DOORZVWKHUHDGHUWRXQGHUVWDQGWKHERXQGDULHVRIWKHGRPDLQUHYLHZHGDQGWKHSURFHVV
ZKLFKKDVVKDSHGWKHDXWKRU¶VWKLQNLQJ%\EHLQJWUDQVSDUHQWUHYLHZDXWKRUVDUHWKXV
FOHDU DERXW WKH EDFNJURXQG WR WKHLU ZRUN DQG DVVXPSWLRQV PDGH LQ WKHSDSHU ,W LV
DFNQRZOHGJHG KHUH WKDW LQWHJUDWLYH UHYLHZV E\ H[SHULHQFHG DXWKRUV SXEOLVKHG IRU
H[DPSOHLQ$FDGHP\RI0DQDJHPHQW$QQDOVPLJKWDGRSWDPRUHQDUUDWLYHDSSURDFK
DQGZRXOGQRWQHFHVVDULO\LQFOXGHDPHWKRGVVHFWLRQEXWZRXOGQHYHUWKHOHVVXVXDOO\
EHH[SHFWHGWRLGHQWLI\WKHVSHFLILFILHOGVWKH\DUHUHYLHZLQJRIIHULQJDFOHDUVHQVHRI
ZKHUHWKHVHDUHORFDWHGDQGKRZWKH\UHODWHWRRQHDQRWKHUVHHIRUH[DPSOH-DVNLHZLF]
HWDO
x 6HFRQG WKH LQFOXVLYLW\ RI WKH UHYLHZ VKRXOG ILW WKH JRDOV RI WKH SDSHU 'HQ\HU 	
7UDQILHOG5RZH,QFOXVLRQDOORZVUHYLHZHUVWRDYRLGDP\RSLFVHOHFWLRQ
RIVXSSRUWLYHVFKRODUVDQGZRUNVZKLFKFDQVWUHQJWKHQWKHGHYHORSPHQWRIWKHSDSHU¶V
FRQWULEXWLRQ ,Q WKLV VHQVH RQH PXVW ORRN EDFN LQ RUGHU WR ORRN IRUZDUG /LWHUDWXUH
UHYLHZV EDVH WKHLU WKHRUL]LQJ RQ WKH HYLGHQFH RI H[WDQW NQRZOHGJH (OVEDFK 	 YDQ
.QLSSHQEHUJ+RRQ	%DOXFKDQGUHJDUGOHVVRIKRZLWLVSUHVHQWHGWKH
UHYLHZSDSHUPXVWEHRUJDQL]HGDURXQGDIXOOUHYLHZRIHYLGHQFHZLWKLQDJLYHQILHOG
DV GHVFULEHG E\ (OVEDFK 	 YDQ .QLSSHQEHUJ  S VHH DOVR (OVEDFK 	 YDQ
.QLSSHQEHUJ7KHVHHGLWRUVRI$QQDOVGHVFULEHKRZWKHMRXUQDOSUHIHUHQFHLV
IRUSDSHUVZKLFKGHYHORSQHZWKHRU\EXWFDXWLRQWKDWSDSHUVZKLFKSULYLOHJHWKHRU\DW
WKHH[SHQVHRIWKHUHYLHZZLOOQRWEHDFFHSWHG,QFOXVLYLW\IXUWKHUPRUHKHOSVWRSRVLWLRQ
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

WKHSDSHUZLWKLQWKHH[LVWLQJERG\RIUHVHDUFKERWKLQWHUPVRIPRWLYDWLQJWKHZRUN
DQGLQWHUPVRIUHFRQFLOLQJFRQWULEXWLRQVEDFNLQWRWKDWOLWHUDWXUH+RZHYHUWKHPRUH
FRPSUHKHQVLYH WKLV LQFOXVLRQ FULWHULRQ WKHQ WKH PRUH FKDOOHQJLQJ LW EHFRPHV WR
LQWHJUDWHWKHOLWHUDWXUHLQWRDXQLI\LQJIUDPHZRUNRUPRGHO5RZH)XUWKHUPRUH
WKHPRUHWKHSDSHUVHHNVWRGHYHORSWKHRU\WKHQWKHPRUHWKHEUHDGWKRIWKHVXSSRUWLQJ
UHYLHZEHFRPHVFRPSURPLVHG-RQHV	*DWUHOO.LOGXII
x 7KLUGUHYLHZVFRPSULVHDFULWLFDODVSHFWDV WKH\ LQWHUSUHWDQGDQDO\]HWKHOLWHUDWXUH
%OXPEHUJHWDO-RQHV	*DWUHOO:HEVWHU	:DWVRQLQRUGHUWR
LGHQWLI\ELDVHVDQGJDSVDQGVHWRXWQHZUHVHDUFKGLUHFWLRQV5RZH)RUH[DPSOH
WKH,QWHUQDWLRQDO-RXUQDORI0DQDJHPHQW5HYLHZVDUJXHVWKDWSDSHUVSXEOLVKHGVKRXOG
EHµDQDO\WLFDO¶UDWKHUWKDQµGHVFULSWLYH¶-RQHV	*DWUHOO6XFFHVVKHUHUHVWVLQ
SUHVHQWLQJDQLQGHSWKFULWLFDOXQGHUVWDQGLQJRIWKHH[WDQWNQRZOHGJHEDVH(OVEDFK	
YDQ .QLSSHQEHUJ  DOORZLQJ VFKRODUV WR WUDFN LUUHJXODULWLHV DQG DQRPDOLHV
1DGNDUQLHWDO,QWKLVPDQQHUWKHUHYLHZVKRXOGQRWSUHVHQWDQµXQVXUSULVLQJ
RYHUYLHZ¶ RI WKH OLWHUDWXUH 5RZH  EXW SURYLGH WKH IRXQGDWLRQ IRU DGYDQFLQJ
NQRZOHGJHE\IDFLOLWDWLQJWKHRU\GHYHORSPHQW:HEVWHU	:DWVRQ$FULWLFDO
DVVHVVPHQW RI SULRU ZRUN FDQ PRWLYDWH WKH FRQWULEXWLRQ DQG LQ DGGLWLRQ FUHDWH WKH
EXLOGLQJEORFNVIRUWKHGHYHORSPHQWRIWKHRU\DVWKHDXWKRUVLGHQWLI\JDSVFRQQHFWLRQV
RULQVLJKWVZKLFKDUHPROGHGLQWRDQHZFRQWULEXWLRQ7KHFULWLFDOUHYLHZWKXVVHWVRXW
WKHGHSDUWXUHSRLQWIRUIXWXUHWKHRUL]LQJ

:HVWRSVKRUWDWVHWWLQJRXW³PHWKRGV´IRUOLWHUDWXUHUHYLHZVLQSUHVFULSWLYHWHUPVVHH
3RVWHWDOIRULGHDVDERXWKRZWRZULWHDUHYLHZEXWLQVWHDGUHFRJQL]HWKDWWKHVHWKUHH
IHDWXUHVFKDUDFWHUL]HUHYLHZSDSHUVIURPDFURVVWKHPLQHUSURVSHFWRUFRQWLQXXP)RUH[DPSOH
5KRGHVDQG3XOOHQDUHWUDQVSDUHQWERWKZLWKUHJDUGVWRWKHLUSULRUNQRZOHGJHRIWKH
OLWHUDWXUHDQGLQUHODWLRQWRWKHLQFOXVLRQRIOLWHUDWXUHIURPNH\DUWLFOHVWKHDXWKRUVZHUHDOUHDG\
IDPLOLDUZLWKDQGDIRFXVHGVHDUFKIRUSDSHUVZKLFKTXHVWLRQHWKLFVLQEXVLQHVV5KRGHVDQG
3XOOHQSWKHQFULWLFDOO\DVVHVVWKLVOLWHUDWXUHWRVXJJHVWWKDWSUHYLRXVUHVHDUFKGLG
³QRWJRIDUHQRXJKLQLQWHUURJDWLQJWKHFRUSRUDWHHQWKXVLDVPIRUHWKLFV´DQGEXLOGRQWKLVWR
DUJXHWKDWEXVLQHVVHVKDYHDKLGGHQJHQGHUHGVXEVWUXFWXUHWKDWVHHNVWRJORULI\LWVHOIWKURXJK
HWKLFV6LPLODUO\'LRQ\VLRXDQG7VRXNDVVHWRXWWKHEDFNJURXQGWRWKHLUUHYLHZRIWKH
URXWLQHVOLWHUDWXUHLHWUDQVSDUHQF\KLJKOLJKWLQJWKHSDXFLW\RIUHVHDUFKRQPLFURIRXQGDWLRQV
DQG UHODWLRQDO DVSHFWV RI URXWLQHV 7KHLU UHYLHZ WKXV IRFXVHV RQ LQFOXGLQJ VWXGLHV RI WKH
SHUIRUPDWLYH SHUVSHFWLYH RQ URXWLQHV 7KHLU FULWLTXH RI WKLV OLWHUDWXUH KLJKOLJKWV JDSV LQ
XQGHUVWDQGLQJWKHLQWHUQDOG\QDPLFVRIURXWLQHVDUJXLQJWKDWSDVWUHVHDUFKKDGIRFXVHGODUJHO\
RQHVWDEOLVKHGDQGQRWHPHUJHQWURXWLQHV'LRQ\VLRX	7VRXNDV7KH\EXLOGRQWKLV
FULWLTXH RI WKH SUDFWLFH YLHZ )HOGPDQ 	 3HQWODQG  WR PDNH WKH FDVH IRU D QHZ
FRQFHSWXDOL]DWLRQ RI URXWLQH HPHUJHQFH )LQDOO\ g]ELOJLQ HW DO  DUH WUDQVSDUHQW LQ
GHVFULELQJWKHPHWKRGXVHGDQGPRWLYDWLRQIRUWKHLUOLWHUDWXUHUHYLHZ7KH\VHWRXWWRUHYLHZ
ZRUNOLIHOLWHUDWXUHZLWKDYLHZWRDGGUHVVLQJDQDUURZIRFXVRQWUDGLWLRQDOIDPLO\VWUXFWXUHV
LQFOXGLQJ ERWK SRVLWLYLVW DQG FULWLFDO DSSURDFKHV WR WKH DUHDV RI OLIH GLYHUVLW\ DQG SRZHU
&ULWLFDOO\ DVVHVVLQJ WKLV OLWHUDWXUH WKH\ DUJXH WKDW SUHYLRXV WKHRUL]DWLRQV DUH LQFRPSOHWH
3UHVHQWLQJDQLQWHUVHFWLRQDODSSURDFKWKH\LQYRNHDUHWKLQNRI³WKHWUHDWPHQWRIOLIHGLYHUVLW\
DQGSRZHULQRUGHUWRUHFRQFHSWXDOL]HWKHZRUNOLIHLQWHUIDFH´g]ELOJLQHWDOS

$WWLPHVDQGSDUWLFXODUO\DVRQHPRYHVWRZDUGVWKHSURVSHFWRUHQGRIWKHFRQWLQXXP
LWFDQEHGLIILFXOW WRGLIIHUHQWLDWHEHWZHHQDUHYLHZDQG WKHRU\SDSHUEHFDXVH WKH ODWWHUDUH
IUHTXHQWO\ DOVR GHYHORSHG IURP D UHYLHZRI WKH OLWHUDWXUH .LOGXII  +RZHYHU ZKLOVW
UHYLHZ SDSHUV DUULYH DW QHZ FRQFHSWXDO LQVLJKWV WKURXJK DQ LQWHJUDWLRQ RI WKH HYLGHQFH LQ
WKHRU\ SDSHUV WKH HPSKDVLV LV RQ WKH IRUPHU DV RSSRVHG WR WKH ODWWHU (OVEDFK 	 YDQ
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

.QLSSHQEHUJ  )XUWKHUPRUH XQOLNH OLWHUDWXUH UHYLHZV D WUDQVSDUHQW LQFOXVLYH DQG
FULWLFDOSUHVHQWDWLRQRIWKHILHOGLVQRWDQHFHVVDU\JRDORIWKHRU\SDSHUV,QVWHDGV\VWHPDWLFLW\
ZLWKDVPDOO³V´DVRXWOLQHGDERYHVKDSHVWKHPDLQSXUSRVHDQGERG\RIDUHYLHZDQGDFWV
DVWKHSULQFLSOHIRXQGDWLRQIRUDQ\WKHRUHWLFDOFRQWULEXWLRQZKLFKLVGHYHORSHG

)LQDOO\ZKLOVWWKHDERYHUHYLHZKDVIRFXVHGRQWKHFHQWUDOVWUDWHJ\XVHGZLWKLQDSDSHU
LW LV SRVVLEOH WKDW HOHPHQWV RI ERWK PLQHU DQG SURVSHFWRU DSSURDFKHV FDQ H[LVW ZLWKLQ HDFK
UHYLHZ SDSHU 7KXV D ³PLQHU´ SDSHU PD\ FRQWDLQ HOHPHQWV RI D SURVSHFWRU DSSURDFK )RU
H[DPSOH 3DUPLJLDQL 	 +RZDUG*UHQYLOOH  XVH WKH PHWDSKRU RI WKH ³EODFN ER[´ WR
GLIIHUHQWLDWH EHWZHHQ FDSDELOLWLHV DQG SUDFWLFH DSSURDFKHV WR VWXG\LQJ URXWLQHV :KLOVW WKH
IRUPHU DSSURDFK DVVXPHV URXWLQHV DUH HQDFWHG DV GHVLJQHG WKH ODWWHU VHHNV WR RSHQXS
SURFHVVHVZLWKLQWKLV³EODFNER[´6LPLODUO\7XUQHU¶VUHYLHZKDVEHHQFODVVLILHGDERYH
DVDPLQHUDSSURDFKLHRUJDQL]LQJDQGFDWHJRUL]LQJOLWHUDWXUH+RZHYHUZKHQGLVFXVVLQJ
WKH WHPSRUDO DQWHFHGHQWV RI URXWLQHV 7XUQHU WUDQVIHUV WKH QRWLRQ RI FORFN DQG HYHQW WLPH
$QFRQD HW DO  WR H[SORUH WKH LPSOLFDWLRQV RI WKHVH GLIIHUHQW FRQFHSWXDOL]DWLRQV RQ
FDSDELOLWLHVDQGSUDFWLFHFDPSV(TXDOO\SURVSHFWRUUHYLHZVPD\FRQWDLQHOHPHQWVRIDPLQHU
DSSURDFK ZLWKLQ LGHQWLI\LQJ JDSV DQG SUREOHPDWL]LQJ WKH OLWHUDWXUH EHIRUH VHWWLQJ RXW QHZ
WKHRUHWLFDOGLUHFWLRQV)RUH[DPSOH%XQG\HWDOILUVWVSRWDFRQFHSWXDOJDSLQFULVHV
DQGFULVLVPDQDJHPHQWKLJKOLJKWLQJDODFNRIWKHRUHWLFDOULJRUDQGWKHUHE\MXVWLI\WKHQHHGIRU
GHYHORSLQJ D PXOWLGLVFLSOLQDU\ DSSURDFK 7KHVH H[DPSOHV KLJKOLJKW WKH RSSRUWXQLW\ RI D
PXWXDOO\ FRQVWLWXWLYH UHODWLRQVKLS RU GXDOLW\ 3XWQDP HW DO  EHWZHHQ PLQHU DQG
SURVSHFWRUDSSURDFKHVLQWKHFUDIWLQJRIUHYLHZSDSHUV

,PSOLFDWLRQVIRU2UJDQL]DWLRQDQG0DQDJHPHQW6WXGLHV5HVHDUFK 
 
 ,Q WKLV SDSHU ZH KDYH GHYHORSHG WKH PLQHUSURVSHFWRU FRQWLQXXP WR H[DPLQH WKH
FKRLFHVULVNVDQGLPSOLFDWLRQVIRUWKHRU\GHYHORSPHQWWKURXJKOLWHUDWXUHUHYLHZVDVVRFLDWHG
ZLWKYDULRXVDSSURDFKHVORFDWHGDORQJLWVOHQJWK,QVRGRLQJZHHQDEOHDXWKRUVWRFDUHIXOO\
SRVLWLRQGLIIHUHQWFKRLFHVDQGDSSURDFKHVZLWKLQDFRQWH[W:HEXLOGRQWKHZRUNRIRWKHUVZKR
VKRZKRZWKHRU\GHYHORSPHQWFDQRFFXULQUHYLHZSDSHUV+RRQ	%DOXFK.XQLVFKHW
DO3RVWHWDO$XWKRUVFDQFKRRVHDPLQHUDSSURDFKDGRSWLQJWKHQRUPVRIWKH
GLVFLSOLQHDQGFDUYLQJRXWWKHLUFRQWULEXWLRQZKLOHSURVSHFWRUVPLJKWFKRRVHWRYLHZH[LVWLQJ
OLWHUDWXUHV DV D ODXQFK SDG IRU IXWXUH HQGHDYRUV FKDOOHQJLQJ GLVUXSWLQJ RU FLUFXPYHQWLQJ
HVWDEOLVKHGGLVFLSOLQDU\QRUPVDQGDVVXPSWLRQV,QVRGRLQJZHIDFLOLWDWHHGLWRUVDQGUHYLHZHUV
LQLGHQWLI\LQJDQGDUWLFXODWLQJZKHUHDSDSHULVSRVLWLRQHGH[SOLFDWLQJFOHDUO\ZKHUHDQGKRZ
DSDSHUPLJKWUHTXLUHWRVHWWKHERXQGDULHVEHWZHHQIDPLOLDULW\DQGDGYHQWXUH

:HKDYHQRWHGDERYHWKHQHHGWRQXUWXUHQRYHOW\ZLWKLQRUJDQL]DWLRQDQGPDQDJHPHQW
VWXGLHVUHVHDUFKLQFUHDVLQJVXSSRUWIRUVFKRODUVWRFKRRVHQRWRQO\WKH³VDIHU´PLQHUDSSURDFK
WRUHYLHZLQJ3LFNHULQJHWDOEXWDOVRWKHSHUKDSVULVNLHUDQGFKDOOHQJLQJSURVSHFWRU
SDWKV&R]]R+RZHYHUZHDOVRDFNQRZOHGJHWKDWZKLOHSURVSHFWRUUHYLHZVPLJKWLQ
WKH DEVWUDFW RIIHU SRWHQWLDO IRU PDNLQJ FRQFHSWXDO FRQWULEXWLRQV WKURXJK RSHQLQJ XS QHZ
KRUL]RQV &XQOLIIH D LQGLYLGXDO VFKRODUV PLJKW WDNH D FDXWLRXV YLHZ UHJDUGLQJ WKH
ZLVGRPRISXUVXLQJDUHYLVLRQLVWRUSURVSHFWRUSDWKZD\6XFKFDXWLRQPD\UHODWHWRMXVWLILHG
IHDUVWKDWUHYLHZHUVDQGHGLWRUVZLOOEHFRQVHUYDWLYHLQWKHLUYLHZVUHVLVWLQJQHZLGHDVZKLFK
XQGHUPLQHFXUUHQWEHOLHIVRUWDNHQIRUJUDQWHGDVVXPSWLRQV%DUWXQHNHWDO&XQOLIIH
E 3DWULRWWD  6WDUEXFN  'XH WR FRQFHUQV DERXW DFKLHYLQJ VXIILFLHQW
SXEOLFDWLRQV WR VHFXUH FDUHHU DGYDQFHPHQW $JXLQLV HW DO  *DEULHO  .QLJKWV 	
&ODUNHSOXVWKHUHFHLYHGZLVGRPWKDWLQFUHPHQWDOµPLQHU¶UHYLHZVZLOOJHWSXEOLVKHG
ZKHUHPRUHDGYHQWXURXVSURVSHFWLQJUHYLHZVPLJKWIDLOVHH3LFNHULQJHWDOVFKRODUV
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

PD\UHSUHVVSURVSHFWRUDSSURDFKHVLQIDYRURIWULHGDQGWHVWHGPLQHUIRUPXODH$XWKRUVPD\
UHVLVW WKH OXUH RI LQQRYDWLRQ DQG KHWHURJHQHLW\ GHOLYHULQJ WKHRUHWLFDO FRQWULEXWLRQV DV
LQFUHPHQWDOUHYLVLRQVWRHVWDEOLVKHGGHEDWHUDWKHUWKDQSURSRVLQJUDGLFDOFKDQJHLQRUGHUWR
JHWUHYLHZVDFFHSWHGIRUSXEOLFDWLRQ$JXLQLVHWDO3LFNHULQJ	%\UQH

*LYHQWKHDERYHQRWHGSUHVVXUHVIRUDFDGHPLFVWRIROORZLQFUHPHQWDOORZULVNUHVHDUFK
SDWKVKRZFDQRXUSURIHVVLRQSURGXFHDPRUHEDODQFHGPL[RIPLQHUVDQGSURVSHFWRUV"$IWHU
DOOWKHZLGHUUHVHDUFKSURFHVVGHSHQGVRQDKHDOWK\VXSSO\RIERWK$VGLVFXVVHGRUJDQL]DWLRQ
DQGPDQDJHPHQWUHVHDUFKUHTXLUHVWKHRULHVZKLFKUHIOHFWWKHFRPSOH[LW\DQGPXOWLGLVFLSOLQDU\
QDWXUHRIRXUILHOGVHWWLQJRXWQHZQDUUDWLYHVDQGFRQFHSWXDOL]DWLRQV/LWHUDWXUHUHYLHZVKDYH
DNH\UROHWRSOD\LQWKLVSURFHVV6FKRODUVUHTXLUHVSDFHWRGHYHORSQHZLGHDVDSUHWKHRUHWLFDO
VWDWH ZKHUH QHZ SDWKZD\V PD\ EH H[SORUHG 7RXOPLQ  D µVFKRODUVKLS RI IRUHVLJKW
LPDJLQDWLRQDQGUHIOH[LYLW\¶&XQOLIIHDS$WWKHVDPHWLPHLQVWLWXWLRQDOIRUFHV
DFWWRXSKROGSXEOLFDWLRQQRUPVUHVXOWLQJLQDSUROLIHUDWLRQRIPLQHUVWUDWHJLHVDWWKHH[SHQVH
RISURVSHFWRUV%HORZZHH[SORUHWZRNH\LVVXHVZKLFKFDQEHVHHQWRFKDQJHWKLVWUHQG

1XUWXULQJ1RYHOW\

 5HYLHZVIDFLOLWDWHWKHLGHQWLILFDWLRQDQGFODVVLILFDWLRQRIH[WDQWUHVHDUFK\HWDOVRRIIHU
SRVVLELOLWLHVIRUFKDOOHQJLQJH[LVWLQJSDUDGLJPVWKURXJKSURSRVLQJQHZWKHRUHWLFDOSDWKVDQG
GHYHORSLQJQHZFRQFHSWXDOL]DWLRQVVHH&XQOLIIHD1DGNDUQLHWDO6XGGDE\HWDO
'LIIHUHQWVWDNHKROGHUVKDYHDUROHWRSOD\LQFKDQJLQJWKHLQVWLWXWLRQDOHQYLURQPHQWWR
HQFRXUDJH VXFK JURXQGEUHDNLQJ UHVHDUFK SDWKV )LUVW MRXUQDO HGLWRUV FDQ VHHN WR GLVUXSW
SXEOLFDWLRQQRUPVDQG WRHQFRXUDJHPRUH LPDJLQDWLYHDQG LQQRYDWLYHSDSHUV LQDGGLWLRQ WR
LQFUHPHQWDOFRQVHQVXVEDVHGUHVHDUFK(GLWRUVPLJKWWKXVDOWHUWKHLUSXEOLFDWLRQFULWHULDDQG
HGLWRULDO ERDUGV &RUEHWW HW DO  'DYLV  WKH\ KDYH WKH UHPLW WR UHSRVLWLRQ WKHLU
MRXUQDOV WRGHYHORSSURVSHFWRU UHYLHZVSURYLGLQJ VSDFHZKHUH µLGHDV IURP GLIIHUHQWSODFHV
>FDQ@PHHW¶ %XUUHOO HW DO7KHVHGHFLVLRQV OLNHZLVH LQYROYHULVNIRUHGLWRULDO WHDPV
ZLWKMRXUQDO LPSDFWIDFWRUVKLQJLQJRQSDSHUVEHLQJERWKUHDGDQGFLWHG ,WPD\WKXVWDNHD
EUDYHSURVSHFWRUHGLWRUWRWDNHDSURDFWLYHUROHLQWKHSHHUUHYLHZSURFHVVHQVXULQJWKDWµWKH
GHPDQGVRIDEURDGDJUHHPHQWEHWZHHQUHIHUHHV$VVRFLDWH(GLWRUVDQG(GLWRUVLQ&KLHIGRHV
QRW VTXHH]HRXWZRUNZKLFK LVSURYRFDWLYH LUULWDWLQJRU VW\OLVWLFDOO\GHPDQGLQJ¶ 3DUNHU	
7KRPDV,QWKLVPDQQHUSURVSHFWRUHGLWRUVFDQVKDSHWKHSHHUUHYLHZSURFHVVE\FDOOLQJ
RQUHYLHZHUVZKRDUHVXSSRUWLYHRISURVSHFWRUJRDOV*LOPRUHHWDO

8QLYHUVLWLHVFRXOGFUHDWHDFOLPDWHZKLFKHQFRXUDJHVVFKRODUV WREHPRUHUHIOHFWLYH
WKURXJKZRUNVKRSVIRFXVLQJRQTXHVWLRQLQJDVVXPSWLRQVDVRSSRVHGWRFXOWLYDWLQJDFDGHPLFV
DV SDSHU DXWKRUV $OYHVVRQ 	 6DQGEHUJ  :LGHU DFDGHPLF FRPPXQLWLHV VXFK DV WKH
$FDGHP\RI0DQDJHPHQWDOVRKDYHDUROHWRSOD\LQQXUWXULQJQRYHOW\ERWKE\µLQFXEDWLQJ¶
EOXHVNLHVLGHDVIRUIXUWKHUGHYHORSPHQWDQGHQFRXUDJLQJSURVSHFWRUPLQGVHWV5HQZLFNHW
DO  /HDUQHG VRFLHWLHV FDQ QXUWXUH QHZ FRQFHSWV WKURXJK GLVFXVVLRQ WHDPV VSHFLDO
LQWHUHVWJURXSVDQGVSHFLDOL]HGMRXUQDOIRUD(IIRUWVPD\LQFOXGHGHYHORSLQJSURVSHFWRUWDOHQW
WKURXJK3K'PHQWRULQJSURJUDPV%\SURYLGLQJLQFXEDWLRQVSDFHQHZLGHDVPD\µGHPRQVWUDWH
WKHLUPHULWVEHIRUHEHLQJVZDPSHGLQWKHODUJHUSRSXODWLRQ¶7RXOPLQS,QFHQWLYH
SROLFLHVPLJKW DOVREHFKDQJHG WR UHZDUG LQQRYDWLYH UHVHDUFK UHJDUGOHVVRI WKHVWDJHRI LWV
GHYHORSPHQW(TXDOO\ZRUNORDGVFRXOGEHPDQDJHGWRVXSSRUWVXFKDSSURDFKHV$SSURDFKHV
ZKLFKUDGLFDOL]HDQGFKDOOHQJHVKRXOGEHSURPRWHGLQFUHDVLQJWKHFKDQFHVRIUHVHDUFKEHLQJ
GLVUXSWLYHDQGQRYHO6XGGDE\HWDO+RRQ	%DOXFKWULJJHULQJQHZSDWKVDQG
UHYROXWLRQV6XFKXQFRQYHQWLRQDOUHVHDUFKRIWHQUHTXLUHVJUHDWHULQYHVWPHQWVLQWLPHDQGULVN
&RUEHWWHWDODQGVHWWLQJDµRQHVL]HILWVDOO¶LQFHQWLYHVFKHPHPLJKWIDYRUPLQHUVRYHU
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

SURVSHFWRUV6XFKVKLIWVLQLQVWLWXWLRQDOVWUDWHJLHVLQYROYHPDQ\ULVNVDQGJDPEOHVEXWZLWKRXW
WKHVH PRYHV WKH IXWXUH RI WKHLU UHVHDUFK SLSHOLQHV DQG WKDW RI WKH ZLGHU RUJDQL]DWLRQ DQG
PDQDJHPHQWILHOGEHFRPHVLQFUHDVLQJO\FRQVWUDLQHG

6HWWLQJWKH5HVHDUFKHU¶V3DWK

$FDGHPLFV WKHPVHOYHV DOVR KDYH D UROH WR SOD\ LQ LQFUHDVLQJ WKH PL[ EHWZHHQ
SURVSHFWRUV DQG PLQHUV WKURXJK WKH FKRLFHV DQG SULRULWLHV WKDW WKH\ PDNH $OYHVVRQ 	
6DQGEHUJ ,QWKLVVHQVH LW LVQRW MXVW WKH³ZLQQHUV´LQWKHSXEOLFDWLRQJDPHZKRDUH
UHOXFWDQWWRFKDQJHEXWWKH³ORVHUV´DVZHOO$OYHVVRQHWDO7KHODWWHUSOD\WKHPLQHU¶V
JDPHLQWKHKRSHWKDWRQHGD\WKH\ZLOOJHWVSDFHZLWKLQWKHFURZGHGPLQH1DGNDUQLHWDO
 +RZHYHU PDQ\ ULVN JRLQJ DZD\ HPSW\KDQGHG $OYHVVRQ HW DO  7KHUHIRUH
ZKLOVWPDNLQJDFRQWULEXWLRQWRNQRZOHGJHYLDWKHPLQHU¶VSDWKLVRIWHQLQUHODWLRQWROLWHUDWXUH
UHYLHZVSUHVHQWHGWRHDUO\FDUHHUUHVHDUFKHUVDVEHLQJRIORZHUULVNVHH3LFNHULQJHWDO
WKH LQFUHDVLQJ GHPDQGV RI MRXUQDOV IRU FRQWULEXWLRQV WKDW DUH ERWK QRYHO DQG µLQWHUHVWLQJ¶
KHLJKWHQVWKHULVNVWKDWVXFKVWUDWHJLHVZLOOUHVXOWLQUHMHFWLRQVDQGSXEOLFDWLRQGHDGHQGV

:KLOVW VRPHDFDGHPLFV DUHSUHVVXUHG WRSOD\DKDUGPLQHU¶VJDPH LQ WKHSXUVXLW RI
WHQXUHRU WKHQH[WSURPRWLRQVHH3LFNHULQJHWDO.QLJKWVDQG&ODUNHRWKHUV
SHUKDSVHVSHFLDOO\ WKRVHIRUWXQDWHHQRXJK WREH WHQXUHG<OLMRNL	+HQULNVVRQVWLOO
HQMR\UHODWLYHDFDGHPLFIUHHGRPWRIROORZUHVHDUFKSDWKVIRUZKLFKWKH\KDYHDSDVVLRQ*LYHQ
WKHORQJWHUPQDWXUHRIWKHUHVHDUFKSURFHVVLWLVLPSRUWDQWWRFKRRVHDQGSULRULWL]HTXHVWLRQV
DERXWZKLFKWKHUHVHDUFKHUVµWUXO\FDUHDERXWWKHPRVW¶&RUEHWWHWDO$V5\QHV
SQRWHVUHVHDUFKHUVVKRXOGLGHDOO\EHJLYHQFKDQFHWRµFRPPLWWRLGHDVZHFDUHDERXW
UDWKHUWKDQIRFXVLQJRQZKDWRXUSXEOLFDWLRQVZLOOGRIRURXULPDJHRXUFRPSHQVDWLRQRURXU
FDUHHUV¶ :KHQ ZULWLQJ OLWHUDWXUH UHYLHZV DXWKRUV PLJKW VWHS EDFN DQG UHIOHFW RQ WKH
DVVXPSWLRQVDQGQRUPVSUHYDOHQWZLWKLQWKHLUGRPDLQRILQWHUHVW7KH\FRXOGDFWLYHO\VHHNWR
HPEUDFH FRQIOLFW DQG GLVDJUHHPHQW ZLWKLQ WKH OLWHUDWXUH WKHUHE\ UHYHDOLQJ OLPLWDWLRQV DQG
DQRPDOLHVSUREOHPDWL]LQJWKHOLWHUDWXUHDQGVRZLQJWKHVHHGVRIQHZWKHRU\1DGNDUQLHWDO
5HYLHZDXWKRUVPD\LPPHUVHWKHPVHOYHVLQGRPDLQVQRWRQO\DGMDFHQWWRWKHLUILHOGVRI
LQWHUHVW EXW GLVWDO WR WKHP %\URQ 	 7KDWFKHU  1DGNDUQL HW DO  DQG FRQVLGHU
WUDQVIHUULQJ WKHRULHV RU DSSO\LQJ DQDORJLHV DQG PHWDSKRUV LQ QHZ ZD\V 6FKRODUV PLJKW
SURVSHFWLQWRWKHXQNQRZQGLVFDUGGLVFLSOLQDU\EOLQNHUVIROORZWKHLULQWXLWLRQDQGHQJDJHZLWK
SUREOHPVLQWKHZRUOGRISUDFWLFH.LOGXIIVHHDOVR+DPEULFN

$VDUHVXOWUHVHDUFKHUVWKHPVHOYHVQHHGWRWDNHRQPDQ\RIWKHULVNVDVVRFLDWHGZLWK
IROORZLQJERWKDPLQHUDQGSURVSHFWRU¶VSDWK:KLOVWWKHIRUPHUPD\EHSHUFHLYHGDVORZHULQ
ULVNWUHQGVLQSXEOLFDWLRQQRWHGDERYHPDNHLWLQFUHDVLQJO\GLIILFXOWWRJHWVXFKLQFUHPHQWDO
UHVHDUFKLQWRWKHWRSWLHUHGMRXUQDOV3URVSHFWRUVRQWKHRWKHUKDQGIDFHDQXSKLOOEDWWOHDVWKH\
VHHN WR PDNH EULGJHV EHWZHHQ GLVFLSOLQHV SRWHQWLDOO\ PHHWLQJ LQ WKLV SURFHVV FRPSHWLQJ
GHPDQGV IURP GHIHQVLYH PLQHU UHYLHZHUV *LYHQ WKH FKDOOHQJHV RI ERWK DSSURDFKHV LW LV
SHUKDSV DGYLVDEOH IRU UHVHDUFKHUV WR GHYHORS DQG XQLYHUVLWLHV WR IDFLOLWDWH D SRUWIROLR RI
SURMHFWV VSDQQLQJ WKH PLQHUSURVSHFWRU FRQWLQXXP 1DGNDUQL HW DO  VXJJHVW VFKRODUV
GHYHORSDSRUWIROLR LQFOXGLQJFRUHDGMDFHQWDQG WUDQVIRUPDWLRQDOSURMHFWV ,Q WKLVZD\ WKH
VFKRODU NHHSV LQ SOD\ D UDQJH RI SURMHFWV VSDQQLQJ WKH PLQHUSURVSHFWRU FRQWLQXXP ZLWK
SRWHQWLDOIRUHDFKWRLQIOXHQFHWKHRWKHUDQGWRFRHYROYHRYHUWLPHLQDPXWXDOO\FRQVWLWXWLYH
PDQQHU:KLOVW LQGLYLGXDODFDGHPLFVPD\KDYH D WHQGHQF\ WR OHDQ DFURVV WKHLUSRUWIROLRRI
ZRUN WRZDUGV D PLQHU RU D SURVSHFWRU DSSURDFK 1XJHQW  WKHUH LV SRWHQWLDO IRU D
SURVSHFWRULQHYHU\PLQHUDQGYLFHYHUVD8OWLPDWHO\UHVHDUFKHUVQHHGWRUHWDLQDIRFXVRQWKH
JRDODQGGLUHFWLRQRIORQJHUWHUPSURMHFWVGHVSLWHWKHWKUHDWRISRWHQWLDOO\VORZHUFDUHHUSDWKV
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH
5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK0HWKRGV
'2,RUJ
 ?

7KHSDVVLRQDVVRFLDWHGZLWKIROORZLQJZKDWHYHUSDWKLVZKDWGULYHVDQGXOWLPDWHO\IXOILOOVWKH
UHVHDUFKHU¶V FDOOLQJ ,QGHHG SULRU UHVHDUFK KDV VKRZQ WKDW WKH VWURQJHU WKH SHUFHLYHG
FRPSHWHQFHRUVHOIHIILFDF\RIWKHUHVHDUFKHUWKHPRUHOLNHO\WKH\ZLOOSXUVXHDFRQVHQVXV
FKDOOHQJLQJ UHVHDUFK SDWK DQG WKH PRUH OLNHO\ WKH\ ZLOO EHZLOOLQJ WR EHDU DVVRFLDWHG ULVNV
0F0XOOHQ	6KHSKHUG

&RQFOXVLRQ

 *RLQJ IRUZDUG UHVHDUFK LQ RUJDQL]DWLRQ DQG PDQDJHPHQW VWXGLHV QHHGV D EDODQFH
EHWZHHQPLQHUDQGSURVSHFWRUDSSURDFKHVDQGOLWHUDWXUHUHYLHZVKDYHDNH\UROHWRSOD\LQWKLV
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WKDQQLYHUVDU\HVVD\&RQVWUDLQHGFRPSUHKHQGLQJ7KHH[SHULHQFHRI
RUJDQL]DWLRQDOLQTXLU\$GPLQLVWUDWLYH6FLHQFH4XDUWHUO\

:RRG*3KDQ3+	:ULJKW07KHSUREOHPVZLWKWKHRU\DQGQHZFKDOOHQJHV
LQWKHRUL]LQJ$FDGHP\RI0DQDJHPHQW3HUVSHFWLYHV

:RRG06	0F.HOYLH$ 2SSRUWXQLW\HYDOXDWLRQDV IXWXUH IRFXVHGFRJQLWLRQ
,GHQWLI\LQJ FRQFHSWXDO WKHPHV DQG HPSLULFDO WUHQGV ,QWHUQDWLRQDO -RXUQDO RI 0DQDJHPHQW
5HYLHZV

<OLMRNL2+	+HQULNVVRQ/7ULEDOSUROHWDULDQDQGHQWUHSUHQHXULDOFDUHHUVWRULHV
-XQLRUDFDGHPLFVDVDFDVHLQSRLQW6WXGLHVLQ+LJKHU(GXFDWLRQ

=DKUD6$	*HRUJH*$EVRUSWLYHFDSDFLW\$UHYLHZUHFRQFHSWXDOL]DWLRQDQG
H[WHQVLRQ$FDGHP\RI0DQDJHPHQW5HYLHZ
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK
0HWKRGV'2,RUJ
 ? ?

7DEOHV([DPSOHSDSHUVVKRZLQJGLIIHUHQWPLQHUSURVSHFWRUDSSURDFKHV
0LQHU
3URVSHFWRU
$SSURDFK
5HYLHZ6WUDWHJ\ $XWKRUV 'HVFULSWLRQRIUHYLHZ 7KHRUHWLFDOFRQWULEXWLRQ
0L
QHU
$S
SUR
DFK
HV
6SRWWLQJ
FRQFHSWXDOJDSV
:RRG	
0F.HOYLH





6PDOOZRRG
	6FKRROHU




0DFSKHUVRQ
	+ROW





+LJKOLJKWVDJDSLQHQWUHSUHQHXUVKLSUHVHDUFK
RQWKHSURFHVVRIRSSRUWXQLW\HYDOXDWLRQZKLFK
KDVEHHQUHODWLYHO\XQGHUUHVHDUFKHG




,GHQWLILHVDJDSLQFRJQLWLYHSV\FKRORJ\
UHVHDUFKZLWKUHJDUGVWKHQRWLRQRIPLQG
ZDQGHULQJDQGUHYLHZVOLWHUDWXUHRQFRQWUROOHG
SURFHVVLQJWRFRQVLGHUWKHLPSOLFDWLRQVRI
PLQGZDQGHULQJRQFRJQLWLYHUHVRXUFHV

5HYLHZVHPSLULFDOZRUNRQHQWUHSUHQHXULDO
KXPDQFDSLWDORUJDQL]DWLRQDOVWUXFWXUHVRFLDO
FDSLWDODQGQHWZRUNVWRILOODJDSLQNQRZOHGJH
EHWZHHQOHDUQLQJDQGVPDOOILUPJURZWK



([SORUHVWKHFRQFHSWRIRSSRUWXQLW\
HYDOXDWLRQXQGHUDQXPEHURIWKHPHV
LQFOXGLQJPHQWDOPRGHOVLQWHJUDWLRQ
FRQJUXHQFHDFWLRQRULHQWDWLRQWKXV
SRLQWLQJWRLPSRUWDQWWKHPHVIRUIXWXUH
FRQFHSWXDOL]DWLRQ

,GHQWLILHVDFOHDUJDSLQFRJQLWLYH
SV\FKRORJ\OLWHUDWXUHDQGFRQVLGHUV
PHWKRGRORJLFDODQGWKHRUHWLFDO
SRVVLELOLWLHVDVVRFLDWHGZLWKILOOLQJWKLV
YRLG

$UJXHVWKDWWKHJURZWKSURFHVVLVPRUH
FRPSOH[WKDQWKHRUHWLFDOOLIHVWDJH
PRGHOVDQGHPSKDVL]HVWKHLPSRUWDQFH
RIDILUP¶VDFFHVVWRNQRZOHGJH
UHVRXUFHVDVLWUHVROYHVDYDULHW\RI
JURZWKFKDOOHQJHV

2UJDQL]LQJDQG
FDWHJRUL]LQJ
OLWHUDWXUHV
%HFNHU




3DUPLJLDQL	
+RZDUG
2UJDQL]HVWKHOLWHUDWXUHRQRUJDQL]DWLRQDO
URXWLQHVXQGHUWKHWKHPHVRIFKDUDFWHULVWLFVDQG
HIIHFWVRIURXWLQHVRQRUJDQL]DWLRQV


2UJDQL]HWKHURXWLQHVOLWHUDWXUHLQWRWZRFDPSV
RIFDSDELOLWLHVDQGSUDFWLFHEDVHGDSSURDFKHV

2UJDQL]HVWKHOLWHUDWXUHDURXQGSRLQWVRI
FRQVHQVXVDQGGLIIHUHQFHVKDSLQJWKH
IXWXUHGLUHFWLRQRIUHVHDUFKLQWKLVDUHD

3RLQWVWRZD\VLQZKLFKERWKVLGHVFDQ
LQIRUPUHVHDUFKZLWKLQWKHRWKHUDQG
RQJRLQJFKDOOHQJHVIRUERWK

%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK
0HWKRGV'2,RUJ
 ? ?

*UHQYLOOH


7XUQHU





&DWHJRUL]HVWKHOLWHUDWXUHLQWRWHPSRUDO
DQWHFHGHQWVRXWFRPHVDQGHYROXWLRQ


+LJKOLJKWVWKHH[WHUQDODQGLQWHUQDO
G\QDPLFVRIWKHFDSDELOLWLHVDQG
SUDFWLFHEDVHGYLHZVUHVSHFWLYHO\

3UREOHPDWL]LQJ
WKHOLWHUDWXUH
6ULYDVWDYD






6FKRO]	
5H\GRQ




)HOLQ	)RVV




3UREOHPDWL]HV WKH OLWHUDWXUH$UJXHV WKDW WKDWD
JHQHUDOLVW IUDPHRI UHIHUHQFHIRUJUHHQVXSSO\
FKDLQ PDQDJHPHQW LV LQVXIILFLHQWO\ GHYHORSHG
6XJJHVWV WKDW UHJXODWRU\ ERGLHV VHHNLQJ WR
HQKDQFHJURZWKRIEXVLQHVVDQGHFRQRP\VXIIHU
IURPWKHDEVHQFHRIWKLVIUDPHRIUHIHUHQFH

3UREOHPDWL]HV WKH H[SODQDWRU\ SRZHU RI D
*HQHUDOL]HG 'DUZLQLVW DSSURDFK LQ VWXGLHV RI
RUJDQL]DWLRQV



$UJXHV WKDW WKH URXWLQHV OLWHUDWXUH LVPLVVLQJ D
IRFXV RQ PLFURIRXQGDWLRQV $V D UHVXOW LW LV
GLIILFXOWIRUWKHVHFRQFHSWVWRH[SORUHWKHRULJLQV
RIWKHVDPHSKHQRPHQD
&ODVVLILHVWKHOLWHUDWXUHVRQWKHEDVLVRI
WKHSUREOHPDUHDZLWKUHJDUGVWR
LQIOXHQWLDODUHDVZLWKVXSSO\FKDLQ
OLWHUDWXUHV$OVRSURYLGHVDWLPHOLQHWR
GHVFULEHGHYHORSPHQWVLQUHVHDUFK


6XJJHVWVWKDW*HQHUDOL]HG'DUZLQLVPLV
LQVXIILFLHQWO\FOHDUDERXWHYROXWLRQDU\
SURFHVVHVLQWKHVRFLDOGRPDLQDVSHFWV
RIWKHLUSURGXFWVDQGWKHQDWXUHRI
HYROYLQJSRSXODWLRQVRIRUJDQL]DWLRQV

$UJXHVWKDWURXWLQHVUHVHDUFKQHHGVWR
UHQHZLWVIRFXVRQWKHRULJLQVRI
URXWLQHVLQWHQWLRQDOLW\DQGDJJUHJDWLRQ
IURPPLFURWRPDFUROHYHOV
,GHQWLI\LQJDQG
H[SRVLQJ
FRQWUDGLFWLRQV
9DJKHO\	
-XOLHQ





([SRVHVFRQWUDGLFWLRQVLQWKHOLWHUDWXUHRQ
RSSRUWXQLW\LGHQWLILFDWLRQ+DYLQJILUVW
LGHQWLILHGWZREURDGFDPSVZLWKLQWKH
OLWHUDWXUHQDPHO\RSSRUWXQLW\GLVFRYHU\DQG
RSSRUWXQLW\HQDFWPHQWWKH\WKHQDUJXHWKDW
QHLWKHUFDPSKDVH[SORUHGWKHSURFHVVWKURXJK
7DNLQJDQLQIRUPDWLRQSURFHVVLQJYLHZ
LQWHJUDWHVWKHVHWZRDSSDUHQWO\RSSRVLWH
YLHZSRLQWV





%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK
0HWKRGV'2,RUJ
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


0DRQHWDO










0DUORZ



ZKLFKHQWUHSUHQHXUVDFWXDOO\LGHQWLI\
RSSRUWXQLWLHV

5HYLHZVWKHOLWHUDWXUHVRQFRUSRUDWHVRFLDO
UHVSRQVLELOLW\&65DQGLWVPLFUROHYHO
LPSDFWVDQGSURSRVHVDQLQWHJUDWLYHIUDPHZRUN
WRWUDFNSUREOHPDWLFUHODWLRQDORXWFRPHVRI
&65DFWLYLWLHVRQHPSOR\HHDQGFXVWRPHU
VWDNHKROGHUV






([SRVHV D FRQWUDGLFWLRQ LQ +50 UHVHDUFK LQ
VPDOO ILUPV 'LIIHUHQFHV LQ KRZ KXPDQ
UHVRXUFHVDUHPDQDJHGEHWZHHQVPDOODQGODUJH
RUJDQL]DWLRQV UDLVLQJ GRXEW RYHU ZKHWKHU WKH
IRUPHU FDQ EH DQDO\]HG ZLWKLQ DQ +50
IUDPHZRUN




$GRSWLQJDSDUDGR[EDVHGSHUVSHFWLYH
WKLVUHYLHZUHYHDOVKRZXQH[SHFWHG
DGYHUVHVWDNHKROGHUUHDFWLRQVWR&65DUH
FDXVHGE\WHQVLRQVUHODWLQJWR
VWDNHKROGHUFRQFHUQV&RQWH[WXDODQG
SHUVRQDOFRQWUDGLFWLRQVFDQWULJJHUDQG
H[SODLQXQGHVLUDEOHUHODWLRQDORXWFRPHV
RI&652IIHUVDUHVHDUFKDJHQGDIRU
GHYHORSLQJHQKDQFHGXQGHUVWDQGLQJVRI
&65UHODWHGWHQVLRQV


&ULWLTXHVWKHFRQFHSWXDOVWDQGLQJRI
+50E\H[DPLQLQJWKHZD\
HPSOR\PHQWUHODWLRQVKLSVLVVPDOOILUPV
KDYHEHHQDQDO\]HG
3UR
VSH
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$S
SUR
DFK
HV
7UDQVIHUULQJ
WKHRULHVDFURVV
GRPDLQV
'LRQ\VLRX	
7VRXNDV



3KHOSVHWDO





,PSRUWVWKHFRQFHSWRIV\PEROLFLQWHUDFWLRQLVP
WRFRQFHSWXDOL]HWKHSURFHVVLQZKLFK
LQGLYLGXDOVWDNHWKHUROHRIWKHRWKHULQWKH
YHU\EHJLQQLQJVRIURXWLQHIRUPDWLRQ

5HYLHZLQJWKHOLWHUDWXUHRQOLIHF\FOHPRGHOV
WKHSDSHUWUDQVIHUVFRQFHSWVIURPDEVRUSWLYH
FDSDFLW\WRGHYHORSDIUDPHZRUNIRUVPDOOILUP
JURZWK


:RUNVWKHFRQFHSWRIµUROHWDNLQJ¶LQWR
WKHH[LVWLQJRVWHQVLYHSHUIRUPDWLYH
GXDOLW\HVSRXVHGE\WKHSUDFWLFHEDVHG
YLHZRIURXWLQHV

,QWHJUDWHVWKHFRQFHSWRIDEVRUSWLYH
FDSDFLW\LQWRDFDSDELOLW\PRGHODQG
VXJJHVWVWKDWILUPVDUHGLIIHUHQWLDOO\DEOH
WRDFTXLUHDVVLPLODWHWUDQVIRUPDQG
DSSO\NQRZOHGJHWRQDYLJDWHWKHVH
WLSSLQJSRLQWV
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK
0HWKRGV'2,RUJ
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=DKUD	
*HUDUG
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
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



7UDQVIHUVDQGUHFRQFHSWXDOL]HVWKHFRQFHSWRI
DEVRUSWLYHFDSDFLW\DVDG\QDPLFFDSDELOLW\
SHUWDLQLQJWRNQRZOHGJHFUHDWLRQDQGXWLOL]DWLRQ
WKDWHQKDQFHVDILUP
VDELOLW\WRJDLQDQGVXVWDLQ
DFRPSHWLWLYHDGYDQWDJH




%XLOGVRQSULRUUHVHDUFKWRUHGHILQH
DEVRUSWLYHFDSDFLW\DVDVHWRI
RUJDQL]DWLRQDOURXWLQHVDQGSURFHVVHVE\
ZKLFKILUPVDFTXLUHDVVLPLODWH
WUDQVIRUPDQGH[SORLWNQRZOHGJHWR
SURGXFHDG\QDPLFRUJDQL]DWLRQDO
FDSDELOLW\

'HYHORSLQJ
DQDORJLHVDQG
PHWDSKRUVDFURVV
GRPDLQV
6LPRQWRQ
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
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

g]ELOJLQHW
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
0DUTXLV	
7LOFVLN

5HYLHZVH[SHULPHQWDOSV\FKRPHWULFDQG
KLVWRULRPHWULFUHVHDUFKLQFUHDWLYLW\WRSXW
IRUZDUGDEOLQGYDULDWLRQDQGVHOHFWLYH
UHWHQWLRQPRGHORIWKHFUHDWLYHSURFHVV

8VHV WKHPHWDSKRURI D µEOLQG VSRW¶ WR FDSWXUH
WKH ODFN RI FRQQHFWLRQ EHWZHHQ SRVLWLYLVW DQG
FULWLFDOUHVHDUFKRQZRUNOLIHEDODQFH



8VHV WKH PHWDSKRU RI LPSULQWLQJ WR GHYHORS D
PXOWLOHYHOWKHRU\RIFKDQJHDQGSHUVLVWHQFHLQ
RUJDQL]DWLRQV 'UDZLQJ RQ FRUH FRQFHSWV IURP
ELRORJ\ WKH\EHJLQE\GHILQLQJ WKHFRQFHSW LQ
RUJDQL]DWLRQDOWHUPVDQGWKHQH[SORUHSURFHVVHV
RI LPSULQWLQJ DW WKH OHYHO RI WKH LQGLYLGXDO
RUJDQL]DWLRQDQGLQGXVWU\

8VHVWKHPHWDSKRURIHYROXWLRQWR
SUHVHQWSULRUOLWHUDWXUHRQFUHDWLYLW\
WKURXJKDQHZFRQFHSWXDOOHQV


$UJXHVWKHFDVHIRUDQLQWHUVHFWLRQDO
DSSURDFKZKLFKGUDZVXSRQOHQVHVRI
GLYHUVLW\DQGLQWHUVHFWLRQDOLW\WRFDSWXUH
WKHSUHYLRXVO\KLGGHQHYHU\GD\SUDFWLFHV
DPRQJGLYHUVHZRUNLQJIDPLOLHV

6KHGVQHZOLJKWRQDUDQJHRIOLWHUDWXUHV
IURPHDUO\FDUHHUIRUPDWLRQWRQHZ
YHQWXUHFUHDWLRQ
%OHQGLQJDQG
PHUJLQJRI
OLWHUDWXUHVDFURVV
GRPDLQV
$UJRWH	
*XR


&RPSDUHVDQGFRQWUDVWVWKHWZROLWHUDWXUHVRI
URXWLQHVDQGWUDQVDFWLYHPHPRU\V\VWHPV
706

3URSRVHVWKDWDURXWLQHFDQVHHGD706
DQGD706FDQFU\VWDOL]HLQWRDURXWLQH
%\EHLQJWKHVHWZROLWHUDWXUHVWRJHWKHU
%UHVOLQ'DQG*DWUHOO&0DNLQJD&RQFHSWXDO&RQWULEXWLRQWKURXJKD/LWHUDWXUH5HYLHZ0LQHURU3URVSHFWRU2UJDQL]DWLRQDO5HVHDUFK
0HWKRGV'2,RUJ
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6DQWRVHWDO
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
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

&RUQHOLVVHQ
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

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
%OHQGVEXVLQHVVDQGPDQDJHPHQWVFKRODUVKLS
ZLWKGLVFLSOLQDU\DUHDVUHODWHGWRZRPHQ¶V
VWXGLHVVXFKDVVRFLRORJ\DQGDQWKURSRORJ\




5HYLHZVOLWHUDWXUHZKLFKKDVDGRSWHGWKH
µRUJDQL]DWLRQDVWKHDWUH¶PHWDSKRUDQGVKRZV
WKDWWKHHPHUJHQWPHDQLQJVWUXFWXUHRIWKLV
PHWDSKRUFDQQRWEHH[SODLQHGRUUHGXFHGWR
FRQFHSWVIURPWKHVRXUFHRUWDUJHWGRPDLQVLH
WKHDWUHDQGRUJDQL]DWLRQVUHVSHFWLYHO\

WKH\VHHGLGHDVIRUIXWXUHUHVHDUFKLQ
ERWK

([SORUHVKRZIDUDQGZKHUHVWXGLHV
FDUULHGRXWRQZRPHQHQWUHSUHQHXUVRYHU
WKHODVWIRXUGHFDGHVZLWKLQDQGRXWVLGH
RIPDQDJHPHQWVWXGLHVKDYHLPSDFWHG
RQWKHRULHVRIHQWUHSUHQHXUVKLSDQGRQ
UHVHDUFKLQWKLVODUJHUILHOG

$UJXHVWKDWWKHEOHQGHGVWUXFWXUHIURP
ERWKGRPDLQVFDQEHWUDQVODWHGEDFNWR
LQSXWFRQFHSWVWRSURYLGHQHZ
FRQFHSWXDOLQVLJKWV



6HWWLQJRXWQHZ
QDUUDWLYHVDQG
FRQFHSWXDOL]DWLRQV
5KRGHV	
3XOOHQ










%XQG\HWDO


'UDZV XSRQ LQVLJKWV IURP IHPLQLVW WKHRU\ DQG
SROLWLFDO WKHRORJ\ DUWLFXODWLQJ FRUSRUDWH
EXVLQHVV HWKLFV DV D SXEOLF JORULILFDWLRQ RI
FRUSRUDWH SRZHU EDVHG RQ D SDWULDUFKDO
FRQFHSWLRQRIWKHFRUSRUDWLRQDVGHHSO\URRWHGLQ
&KULVWLDQFHUHPRQLDOSUDFWLFHV






5HYLHZOLWHUDWXUHVRQFULVHVDQGFULVHV
PDQDJHPHQWDFURVVGLVFLSOLQDU\VLORHVIURP
VWUDWHJLFPDQDJHPHQWRUJDQL]DWLRQWKHRU\DQG
6HWVRXWQHZWKHRUHWLFDODJHQGDVIRU
XQGHUVWDQGLQJWKHUHDVRQVIRUFRUSRUDWH
DGRSWLRQRIEXVLQHVVHWKLFVWKH\EDODQFH
WKHLUFUHDWLYHH[SORUDWLRQRIWKHRU\
ZKLFKPD\GHVWDELOL]HWKHHWKLFDO
JORULILFDWLRQRIWKHFRUSRUDWLRQ
GLVSODFLQJFRUSRUDWHPDVFXOLQLVW
SULYLOHJHZLWKWKHUHTXLUHPHQWWRVKDSH
WKHLUDUJXPHQWVVRWKDWWKHLUUHYLHZPD\
EHORFDWHGZLWKLQDPDQDJHPHQWVWXGLHV
FRQWH[W
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,GHQWLI\RSSRUWXQLWLHVIRULQWHJUDWLRQ
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RUJDQL]DWLRQDOEHKDYLRUSXEOLFUHODWLRQVDQG
FRUSRUDWHFRPPXQLFDWLRQ


'UDZVRQDUDQJHRIOLWHUDWXUHDFURVVGRPDLQV
RIURXWLQHVKDELWVDQGKHXULVWLFVWRDUJXHWKDW
HQWUHSUHQHXUVDFTXLUHWKHNQRZOHGJHWKH\QHHG
WRRUJDQL]HQHZEXVLQHVVHVDFURVVWKHLU
OLIHWLPHV

WKHPDQDJHPHQWRIVWDNHKROGHU
UHODWLRQVKLSVDQGPDFURRUJDQL]DWLRQDO
PLFURRUJDQL]DWLRQDOGLPHQVLRQV
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,QWURGXFHVDKROLVWLFOLIHFRXUVHPRGHORI
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